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\\ (Ga defense orders necessitate added power 
piping in your plant, take this short-cut through 


the special engineering and prefabrication problems 
that precede installation. “Give the plans to Grinnell”, 
and you'll “sub-contract” all the questions and troubles 
of interpreting super-pressure steam requirements into 
super-power piping. 

Grinnell engineers are power specialists, qualified by 
long experience to interpret even the most complex 
power problems into speedily-erected, underwriter- 
approved piping systems. Grinnell plants, strategically 


located to serve defense industries, are equipped with 


every last facility to prefabricate these vital systems. 

Grinnell is helping leading manufacturers, utilities 
and process plants to meet defense needs for added 
power. Write for Data Book, “Grinnell Prefabricated 
Piping”. Grinnell Company, Inc., Executive Offices, 


Providence, R. 1., Branch Offices in principal cities. 


WHENEVER PIPING 1S INVOLVED 
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In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is independent of electric 
current failure, and continues to operate 
as long as there is steam in the system. 


This is because the prime motive power of 
this economical pump is a special steam 
turbine, controlled by a unique “Vapor 
Turbine Valve’, which automatically by- 
passes from the heating main a small 
portion of steam, the exact amount neces- 


Interrupted Electric Service will 
not stop this NASH Heating Pump! 
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sary to develop the power needed fo re- 
move the condensate and maintain the 
required vacuum on the system. Even this 
small amount is passed immediately back 
to the mains, and goes on to the system 
with little heat loss. This pump operates 
on any system, high or low pressure. 


The Vapor Turbine is a most economical 
pump, for the elimination of electric current 
does away with current cost, the largest 
single item in the operation of an ordinary 
return line heating pump. Bulletin on request. 


THE NASH ENGINEERING COMPANY 
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WILSON ROAD, SOUTH NORWALK, CONNECTICUT, U.S.A. 
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DE FOR PRESSURE PIPIN 


Many Advances in Piping incorporated in ASA Code, 
Which Has Been Revised and Will Be Reissued 
As a Full American Standard .... By Sabin Crocker 


ANY advances in piping 

practice have come about 

since the ASA code for 
pressure piping (B31) was issued 
first as a tentative American stand- 
ard in 1935.* Among the principal 
developments pointed out in the in- 
troduction to the revised code, 
which is about ready to come out as 
a full American standard after six 
years seasoning, are the following: 
~ Welded joints have assumed in 
creasing importance; standard di 
mensions have been prescribed for 
factory made, butt welding and 
socket welding fittings and their use 
has become common practice ; weld 
ing end valves with welded bonnets 
have been developed and adopted ; 
rules for reinforcing welded branch 
connections and for designing weld- 
ed or cast specials have been added ; 
rules have been added for combin- 
ing expansion stresses with those 
due to internal pressure ; new rules 
have been formulated for the quali- 
fication tests of welding processes 
and welding operators; pressures 
and temperatures have been ad- 
vanced to new high points ; new ma- 
terial specifications and dimensional 
standards have been formulated; 
and a section on refrigeration piping 
has been added in keeping with the 
growing importance of this industry 
in air conditioning as well as in 
older lines. All these are among 
the changes which ASA sectional 
committee B31 has considered and 
incorporated in the requirements of 
the new draft of the piping code in 
order to keep it abreast of the 
times. 


Purpose of Code 


This code is one of a series of 
safety codes on various subjects 
which have been, or are being, for- 


*Those who are interested in the history of 
the piping code project and the reasons for its 
development can refer to a series of articles by 
Mr. Crocker published in HPAC, January 
through August, 1934, in which the code was 
“previewed” just before its original appearance 

in book form, 


mulated under the general auspices sign, manufacture 
of the American Standards Associa 
tion. While the code is used ex 


tensively in construction contracts While in most 


as a reference base for minimum 
safety requirements, its principal 


purpose is to 
serve as a guide 
for state and 
municipal au- 
thorities in case 
they should de- 
cide to adopt 
such regulations. 
In such cases, 
however, the 
code _ provides 
that it shall not 
be made retro- 
active or con- 
strued as apply- 
ing to piping 
systems erected 
before, or under 
erection at the 
time of, its ap- 
proval by the 
ASA. The code 


also will serve as 


mendations have 





PIPING CODE—Since the ASA code for 
pressure piping was first issued as a ten- 
tative standard six years ago, there have 
been many developments and advances 
in piping practices. Welded joints have 
assumed increasing importance, standard 
dimensions for various types of fittings 
have been established and come into 
common use, new rules and qualification 
tests have been formulated, and refrigera- 
tion piping has developed because of the 
growth of air conditioning and the older 
refrigeration applications. These and 
other factors have been among the 
changes which ASA sectional committee 
B31 has considered and incorporated in 
the new draft of the code for pressure 
piping in order to keep it abreast of the 
times. .. . In an extensive group of ar- 
ticles—of which this is the first—the new 
code, which soon will be a full American 
standard, will be described and discussed 
in detail. . . . Mr. Crocker—no stranger 
to HPAC’s readers—is chairman of ASA 
sectional committee B31’s subcommittee 
on plan. scope and editing; a member 
of HPAC’s board of consulting and con- 
tributing editors; and senior engineer, en- 


and erect piping 


systems, but not necessarily to cevet 


; 


the best practice known to the art 
cases the requir 


ments are mandatory, design recom 


been included 
where they will 
be of assistance 
in securing safe 
piping systems 
s| 


whi 


he sections 
*h have been 
prepared and in 
cluded i 


his 
second edition of 
the code are 
Section | Power 
Piping Systems 
section 2—Gas and 
Air Piping Sys 
tems 
Section 3—Oil Piy 
ing Systems 
Section 4—District 
Heating Piping 


ystems 

Section 5—Refrig 
eration Piping 
systems 


Section 6—Fabri 
cation Details 
Chapter 1—Pipx 

Hangers, Sup 





a standard of 





gineering div. of The Detroit Edison Co. ports, Anchors, 


Sway Bracings 








reference for 
minimum safety 
requirements by equipment manu 
facturers, architects, engineers, erec 

tors and others concerned with 
pressure piping. 

In each field of piping covered, 
the code provides a standard of 
minimum safety requirements for: 
(1) The selection of suitable ma- 
terials and reference to standard 
specifications by which they may be 
secured; (2) the designation of 
proper dimensional standards for 
the elements comprising piping sys 
tems; (3) the design of the com 
ponent parts as well as the as 
sembled unit, including necessary 
supports; (4) the erection of these 
systems; and (5) the test of the 
elements before erection and of the 
completed systems after erection. It 
is intended to set minimum safety 
requirements expressed in language 
which is intelligible to all who de- 
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and Vibration 
Dampeners 
Chapter 2—Pipe Joints Other Than 
Welded 
Chapter 3—Expansion and Flexibility 
Chapter 4—Welding of Pipe Joints 
Chapter 5—Welded Branch Conne 
tions and Fabricated or Cast Specials 
Section 7—Materials Their Specifica 
tions and Indentification. 

\ll sections have been extensively 
revised and enlarged to suit present 
day practice through embracing the 
advances mentioned at the begin 
ning of this article. Owing to the 
introduction of a new section on 
refrigeration piping systems as No 
5, the old section on fabrication de 
tails and the section on materials 
have been advanced one place each 
in the numbering system. The sec- 
tion on hydraulic piping originally 
contemplated as coming within the 
scope of the code has not yet ma- 
terialized because of lack of inter- 
est by this branch of industry. 











— 














Detailed explanation of outstand- 
ing new features of the code will be 
furnished in future installments of 
this series which will take up the 
changes section by section. The 
balance of the present installment is 
devoted to an account of those 
changes which are common to sev- 
eral sections of the code without 
appearing in either of generalized 
sections Nos. 6 or 7. 


Pipe Wall Thickness 


The principal pipe wall thickness 
formula, which appears in the sev- 
eral code sections for the various 
types of piping covered, constitutes 
one of the fundamentals of the code. 
The basic formula is: 


PD 
tm = —+C 
25° 
where t= minimum pipe wall thickness 
in inches ; 
P = maximum internal service 


pressure in pounds per 
square inch gage (plus 
water hammer allowance 
in case of cast iron pipe 
conveying liquids) ; 


~ 


D = outside diameter of pipe, in 
inches ; 

$= allowable stress in material 

due to internal pressure, at 

the operating temperature, 





7 


= 


in pounds per square inch, 


and; 


C=allowance for threading, 


mechanical strength, and 

or corrosion, in inches. 
This is the well-known Barlow 
formula modified by the addition of 
a constant C which provides an al 
lowance for threading, mechanical 
strength and/or corrosion. This 
formula, by reason of its simplicity 
in application, and its proved good 
accuracy in predicting the bursting 
strength of full length specimens of 
pipe subjected to hydrostatic burst- 
ing strength tests, was selected by 
the committee and reaffirmed for 
this edition of the code in preference 
to other formulas, which theoret- 
ically may be more correct. 

Prior to its September 30, 1941, 
revision, the ASME boiler con- 
struction code differed from the 
power section of the code for pres- 
sure piping in that it had two burst- 
ing strength formulas, applicable to 
different size ranges, one of which 
differed significantly from the Bar- 
low formula used in the piping code. 
In 1941, the ASME boiler code 
committee revised their paragraphs 
dealing with computation of pipe 
wall thickness to agree substantially 
with the requirements of the piping 
code. This is an important step 


Gate valves in high pressure boilerfeed 
piping between pumps and heaters, Wa- 
terside No. 2 Station, Consolidated Edi- 
son Co. of New York. These valves con- 
form to the 1500 Ib series of American 
standard Bl6e-1939. Note the electric in- 
duction heaters in place which were used 
in preheating and stress relieying the 
mt ay Such installations come under 
section 1 of the code for pressure piping 


toward harmonizing the 
ments of the two codes, parts of 


requil e 


which cover piping in the same gen 
eral classification. 

A major innovation in this new 
edition of the piping code, also rec 
ognized now in the boiler construc 
tion code, involves introduction of 
the Lamé formula as an alternate 
method for computing pipe wall 
thickness, particularly where the 
heavier walls are involved The 
new formula has been added only 
to the power, oil and district heat 
ing sections since the pressures in 
volved in piping for the gas and ait 
and refrigeration sections were not 
considered sufficiently high, in gen 
eral, to warrant use of the more 
complicated formula. The follow 
ing version of the Lamé formula is 
taken from paragraph 122(b) of the 
power section: 

If the nominal pipe size is 4 in 
greater, and the minimum thickness of 
the pipe is equal to or greater than 10 
per cent of the inside diameter, the min 
imum thickness may be determined from 


the following formula 


D S—P 
ta = | 1 | | rT ( 
2 S+P 


where the symbols have the same defini- 
tion as given above. 

For higher pressures, the Barlow 
formula is overly conservative in 
that heavier wall thicknesses are 
provided than experience has shown 
to be necessary. The oil indust:y 
has long used a similar formula with 
satisfactory results in computing 
wall thicknesses for pressure vessels 
as specified in the API-ASME code 
for unfired pressure vessels. 

Several notes have been added to 
this edition of the code which ap- 
ply to the pipe will thickness form- 
ulas, permitting a broader interpre- 
tation of the requirements. Where 
pipe already is on hand and avail 
able for measuring the actual thick- 
nesses and outside diameter, it is 
obvious that the measured dimen- 
sions can be inserted in the formula 
and the corresponding working pres- 
sure computed directly for any given 
service temperature. Where pipe 
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is not yet available and has to be 
ordered from the mill or from job- 
bers’ stock, the nominal wall thick- 
ness and diameter must be specified 
in a manner which will allow sufh- 
cient margin for underthickness and 
outside diameter tolerances in manu- 
facture. Under these circumstances 
the pipe wall thickness formula can 
serve as a guide for design as noted 
in italics in item 3 of the third para- 
graph of the introduction, reading 
in part as follows: 


The code for pressure piping repre- 
sents a standard of minimum safety re- 
quirements for: (1) the selection of suit- 
able materials and reference to standard 
specifications by which they may be se 
cured; (2) the designation of proper di- 
mensional standards for the elements 
comprising piping systems; (3) the de- 
sign of the component parts as well as 
the assembled unit including necessary 
supports; (4) the erection of these sys- 
tems; and (5) the test of the elements 
before erection and of the completed sys- 
tems after erection. 


In determining what wall thick 
ness or outside diameter to use in 
designing a pipe line, it manifestly 
is impossible to use in the formula 
the actual measured dimensions of 
pipe which has not yet been made 
and which is subject to manufactur- 
ing tolerances. Under these cir- 
cumstances it is intended that the 
designer will compute by formula 
the minimum wall ¢, required on 
inspection, using the S value of al- 
lowable stress for the material which 
corresponds to the expected service 
conditions. Then, in order to arrive 
at a nominal thickness to specify in 
ordering pipe, it is necessary to add 
the manufacturing tolerance to the 
computed minimum wall thickness 


so that, if the pipe comics vur un the 
light side in rolling, the wall still 
will be heavy enough to satisfy the 
minimum requirements. Rather 
than specify special thicknesses in 
ordering pipe, which practice would 
be justified only on extremely large 
orders, it is customary to select a 
nominal thickness from some pipe 
schedule, such as ASA B36.10, so 
as to order the standard thickness 
next heavier than the minimum the 
oretically required. Variations in 
wall thickness permissible within the 
manufacturing tolerance for com 
mercial pipe are illustrated in Fig. 1 

To provide for those cases wher« 
actual measurements of wall thick 
ness and outside diameter can be 
made on pipe already rolled, a new 
note has been added to the para 
graph on pipe wall thickness as fol 
lows: 


Where available from pipe on hand ot 
in stock, the actual measured outside 
diameter and actual measured minimum 
wall thickness may be used to calculate 


the maximum internal service pressure 


Another new footnote for the 
same paragraph has been added to 
permit further latitude in computing 
the pressure for which a_ given 
length of pipe may be used. This is 
as follows: 

When computing the allowable pres 
sure for a pipe of a definite minimum 
wall thickness, the value obtained by this 
formula may be rounded out to the next 
higher unit of 10. 


Non-Ferrous Pipe and Tubing 
Another feature of the pipe wall 
thickness formula which has occa 
sioned considerable discussion since 
the first edition of the code involves 
the factor C for non-ferrous pipe 





a — 2, 
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pit 
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Fig. 1—Variation in wall thickness for seamless pipe 


Left (a)—Concentric pipe having uniform min- 
imum wall thickness (87% per cent nominal). 
Such a condition would be unusual in rolling. 
hence the pipe would not be commercially 
obtainable. 

Center (b)—Eccentric pipe having minimum 
wall thickness (87% per cent nominal) on one 
side and overthickness on the other. With 
commercial pipe under extreme condition, one 
side could be about 25 per cent chicker than 
the other, and still meet specified tolerances. 


Since the minimum thickness may be encoun- 
tered, design of pipe lines prior to receipt of 
the pipe must be based on this possibility. — 
Right (c)—Eccentric pipe having the _thin- 
nest point _in the wall above the minimum 
specified. This is the condition in which pipe 
ordinarily is furnished. For pine on hand or 
in stock, advantage may be taken of the actual 
measured outside diameter and minimum meas- 
ured wall in computing the maximum allowable 
ser ‘ice pressure. 
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and tubing. In the 1935 edition, 
plain end non-ferrous pipe or tub 
ing for 1 in. size and smaller was 
assigned a C factor of 0.05 in., 
whereas for sizes larger than 1 1n., 
the factor was 0.065. This must be 
added to the minimum thickness 
computed by the Barlow or Lamé 
formulas. 

It was pointed out that the wall 
thicknesses so obtained were incon 
sistent with general usage of coppe 
Where the latte: 


is used on account of its greatet 


pipe or tubing. 


flexibility, the increased thicknesses 
required by the code formula re 
sulted in copper pipe too rigid for 
the service intended. Further, th 
code had always permitted seamless 
copper water tube in accordance 
with ASTM specification B88. The 
tables of thickness in that specifica 
tion, which represent satisfactory 
commercial practice, were entirely 
inconsistent with the values of wall 
thickness computed with code form 
ulas, using the allowances specified 
In many cases, the corrosion allow 
ance was equal to or greater than 
the corresponding commercial wall 
thickness, from which it might be 
concluded that the commercial tub 
ing was unsuitable for service at 
any pressure. 

The matter was submitted for 
consideration of the sectional com 
mittee, which ruled that for non-fer 
rous pipe and tubing conveying the 
fluids permitted under the several 
code sections, corrosion in the ma 
jority of cases was a negligible fac 
tor. In the case of plain end non 
ferrous pipe and tubing, therefore, 
a C factor of zero is assigned. To 
provide adequate mechanical 
strength, particularly in the smaller 
minimum wall thicknesses 
were specified, which vary between 
the individual sections in accord- 
ance with what is considered safe 
practice for the fluids conveyed. 
Also, the following sentence is in 
cluded : 


sizes, 


Additional wall thickness shall be pro 
vided as required to care for corrosion, 


erosion, or mechanical strength. 


These requirements correspond 
to those for non-ferrous pipe and 
tubing given in the ASME boiler 
construction code, which have been 
found through long usage to be en- 
tirely satisfactory. 














Allowable Stress 


In the 1935 edition of the code, 
no specific sanction for using higher 
allowable stresses in computing pipe 
wall thicknesses for service tem- 
peratures below 650 to 700 F was 
given for the power, gas and air, or 
district heating sections, although 
the oil section permitted such ad- 
justment. In view of the decreased 
hazard involved in conveying fluids 
below 650 F and down to 150 F, 
it was decided to permit a lower fac- 
tor of safety which is proportionate 
to the extent the temperature falls 
below 650 F. This permits corre- 
spondingly higher S$ values with the 
decreasing temperature. In_ the 
power section, for instance, a factor 
of safety of five is assigned at 650 F, 
and a factor of four at 150 F. 

Other sections of the code have 
made similar provision for increased 
stresses at reduced temperatures 
except for the refrigeration section 
where the low temperatures in- 
volved require special attention to 
offset the brittleness inherent there 
in many materials. 

Contrary to practice in the piping 
code, the ASME boiler code does 
not permit higher stresses for fer- 
rous pipe materials operating at tem- 
peratures below 650 F. In the case 
of fittings (and valves by inference ) 
both codes permit increased allow- 
able pressures as the temperatures 
decrease, in accordance with the 
standard ratings designated in the 
American standard for steel pipe 
flanges and flanged fittings, ASA 
Bl6e. Where the temperature ex 
ceeds 650 F both codes require 
progressively decreasing working 
stresses, commensurate with the de- 
creasing strength of the materials as 
the temperature rises. In the field 
of higher temperatures, the ASME 
boiler code committee and the pip- 
ing code committee cooperated in 
setting S values for pipe so that 
the two codes would be in agree- 
ment on this vital point. The val- 
ues for non-ferrous materials in the 


Typical high pressure, high temperature 
valve designed for 1450 psi-925 F steam 
service. This is the non-return valve for 
No. 72 boiler at Waterside No. 2 Station 
of the Consolidated Edison Co. of New 
York. Note the welding ends. Made in 
alloy steel to the dimensions of the 1500 
Ib series of American standard Bl6e- 
1939, this valve with welding ends is 
rated as good for 1500 psi at 950 F 


lower temperature bracket also will 
be made to agree in both codes. The 
new allowable stresses for many of 
the materials included have been 
changed from their previous values 
in order to keep abreast of the best 
existing knowledge of the properties 
of materials, particularly at the 
higher temperatures. 


Welding Fittings 


Welding as a means of fabricat- 
ing and erecting pipe lines has de- 
veloped rapidly since 1935 until, 
at the present time, few bolted joints 
are specified for pipe lines for high 
pressure, high temperature steam 
service. Valves for such service may 
now be obtained with welded in- 
stead of bolted bonnet joints, and 
this edition of the code specifically 
permits such constructiun. Where 
pipe must be disassembled frequent- 
ly for inspection, as is the case with 
lines conveying high temperature oil, 
bolted joints necessarily are used to 
a greater extent. 

The rapid adoption of welded pipe 
joints has been accompanied by a 
corresponding development of fac- 
tory made welding fittings. These 
are made in a variety of forms such 
as elbows, tees, crosses, laterals, re- 





turn bends, etc. An American 
standard, ASA B16.9, on steel butt 
welding fittings, has been developed 
and published, and another on steel 
socket welding fittings is in the 
process of being approved. Mate 
rials specifications to cover thes 
products have been formulated by 
the American Society for Testing 
Materials, ASTM designations 
A216, A217 and A234. The first 
two cover castings, whereas the lat- 
ter covers wrought fittings. 
Widespread use of these fittings 
is recognized in the piping code in 
all sections something along the 
lines of the following, which is 


quoted from the power section: 


[The dimensions, strength and marking 
of factory made welding fittings shall 
comply with American standard B16.9 for 
steel butt welding fittings, where appli 
cable, and the material shall conform t 
ASTM specifications A216, A217 of1 


\234. Special fittings or welded assem 
blies fabricated in shop or field shall 
conform to section 6 of this code. Thi 


material of special welding fittings shall 
conform to ASTM specifications A216, 
A217 or A234. For the purposes of this 
section, special fittings or welded assen 
blies shall be construed to embrace cast 
forged, rolled or extruded fittings of spe- 
cial dimensions, and built-up manifolds, 


segmental elbows, fabricated swages 
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orange peel bull plugs or any similar con- 
struction not covered by American stand- 
ard B16.9 for factory made welding fit- 
tings. 


The latter part of this paragraph 
refers to “special fittings” or 
“welded assemblies” fabricated in 
shop or field. These represent more 
or less special designs which have 
not been fabricated in accordance 
with the requirements of the Ameri- 
can standards covering factory made 
fittings. Welded joints of such spe- 
cial designs must conform to the re- 
quirements of chapter 4, section 6 
on welding of pipe joints, and if ap- 
plicable, the rules of chapter 5, sec- 
tion 6 on welded branch connections 
and fabricated or cast specials shall 
apply as well. 


Bolting 


More severe service conditions 
have necessitated more exacting re- 
quirements for bolting where it can- 
not be replaced by welded construc- 
tion. In those sections applicable 
to temperatures in excess of 750 F, 
bolting is specified to be in conform- 
ity with ASTM specification A193 
covering alloy steel bolting for tem- 
peratures from 750 to 1100 F. For 
temperatures below 750 F and pres- 
sures in excess of 250 to 300 psi, 
belting in accordance with ASTM 
specification A96 is permitted. For 
less severe conditions, carbon steel 
bolts in accordance with ASTM 
specification A107, grade 22 or bet- 
ter, may be used, the same as in 
the previous edition. Bolts or bolt 
studs with reduced shanks or 
threaded full length are permitted 
in addition to the usual end threaded 
bolt studs. 

In the previous edition, carbon 
steel headed bolts were required to 
have dimensions in accordance with 
the “heavy series” of the American 
standard for wrench head bolts and 
nuts, ASA B18.2. This require- 
ment is occasioned primarily be- 
cause of the long established trade 
practice of having all bolt holes % 
in. larger than the bolts. As a re- 
sult the regular series hex nuts, and 
to some extent the square heads of 
headed bolts, tend to chew into the 
bolt holes rather than to ride se- 
curely on the face of the flange. A 
further reason for using the heavy 
series bolt heads and nuts is to af- 





ford a better wrench grip for pull- 
ing the bolts up as tightly as is nec- 
essary in pipe joints. 

In using square headed bolts of 
heavy dimensions with cast iron 
flanges, however, some interference 
was found with fillets on the back 
of the flanges. Machining off the 
fillets was undesirable since the 
flanges were weakened and _ points 
of high stress concentration resulted. 
It was agreed, therefore, to permit 
use of “regular series” square heads 
on carbon steel bolts since it would 
be impractical to demand a redesign 
of all fittings even though the “heavy 


series” bolt head dimensions are 
considered more suitable for bolts 
for piping work. Where 
series heads are wanted for this ap 
plication the hexagonal rather than 
square shape should be used. Heavy 
series hexagonal nuts continue to 
be required in all cases. 

The above revisions constitute the 
more important changes common to 
all code sections. Future install 
ments of this series of articles will 
undertake to develop changes which 
have been effected in the individual 
sections pertaining only to the fluids 


heavy 


covered in the respective section. 














Tia Prints. Plans... 


Repair, maintenance and operat- 
ing supplies—A new order which 
helps many thousands of manufac- 
turers and producing plants to obtain 
repair, maintenance and operating sup- 
plies was announced December 18 by 
the division of priorities of the Office 
of Production Management. The new 
order is known as preference rating 
order P-100. It takes the place of the 
old repair and maintenance order, 
P-22, which is being revoked. 

Main purpose of the new order, as 
was the case with the old, is to extend 
priority assistance to manufacturers 
and producers so that they can keep 
their plants and production machinery 
in good running order. This is in 
accordance with the policy set by the 
Supply Priorities and Allocations 
Board. 

The differences between P-100 and 
P-22 are largely technical. However, 
some provisions of the old plan have 
been liberalized and a number of 
clarifications have been made in order 
to eliminate misunderstandings and 
misapplications of the order which 
occurred in the past. 

The assistance granted by the order 
is not available for retail operations. 
It is available, however, to the follow- 
ing: 

1) Any governmental unit. 

2) Any individual, partnership, 
association, corporation or other form 
of enterprise engaged in one or more 
of the following capacities to the 
extent that it is so engaged or so acts: 

a) Manufacturing, processing or fabri- 
cating. 

b) Warehousing—maintaining warehouses 
for storage or distribution of any mate- 
rial. 

c) Wholesaling—acting as a distributor 
of products sold to manufacturers, whole- 
salers, retailers or other persons not con- 
sumers, 


d) Charitable institutions—any charitable 
or eleemosynary institution which is recog- 
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nized as such for purposes of the internal 


revenue laws ofthe United States 


e) Carriers—urban, suburban, and inter 


urban common or contract carriers of pas 
sengers or freight by electric railway, ele 


tric coach, motor truck or bus 


including 
terminals of any of the foregoing: railroads 


shipping—commercial 
} 


including terminals; 
carriers of freight and passengers by ocear 
lake, river or canal, including terminals 

f) Educational institutions (including v 
cational training). 

g) Printers and publishers 

h) Radio—commercial broadcasting and 
communication. 

i) Telephone and telegraph communica 
tion, including wire services 

j) Hospitals, clinics and sanitoriums 

k) Petroleum and natural gas—discovery, 
development and depletion of pools of 
petroleum and associated hydrocarbons and 
derivatives thereof, and transportation of 
petroleum, associated hydrocarbons and de 
rivatives thereof, 

1) Irrigation systems, whether publicly 
privately owned; toll bridges and toll canals 

3) Any 


equipment to repair or maintain the 


person using tools or 
property of any producer as defined 
in the order. 

P-100, like the former P-22, con- 
tinues the policy of protecting the 
health of the nation and maintaining 
necessary services for its businesses 
and institutions. 

The former restriction on accept 
ance of materials for inventory of 
maintenance, repair or operating sup 
plies by producers using the order has 
been changed to permit inventory and 
stores not exceeding 110 per cent of 
the maximum dollar volume of such 
materials purchased during the corre- 
sponding calendar quarter of 1940. 
The previous figure was 100 per cent. 
This change has been made to allow 
for price increases. However, the 
order now specifically states that no 
materials may be accepted for addi 
tions to inventories and steres of 
maintenance, repair and operating 
supplies until such inventories have 
been reduced to a working minimum. 
















































Humidity Control in 
UNDERGROUND BOMBPROOF SPACES 


Edward Ledoux Stresses Importance of 
Wall Evaporation as Source of Moisture 


Bombproof Spaces—lIt will be seen from 
Mr. Ledoux’ discussion (of which this is 
the first part) that the lowering of rela- 
tive humidity by heating is not applic- 
able to underground bombproof spaces. 
In spaces where occupancy and the 
amount of heat evolved are nil or small, 
adiabatic operation can be achieved or 
approached, In such cases, adsorption 
appears to be the only system which will 
produce a low enough dew point. Fur- 
thermore, if the net heat of adsorption is 
dissipated outside the spaces, dehumidi- 
fication is adiabatic so to speak. No 
cooling water is required. . . . In spaces 
where heat is evolved, the lowest operat- 
ing temperature which can be maintained 
depends upon the amount of heat liber- 
ated and the amount of cooling water 
available. Effectively, the elimination of 
heat from the spaces using air as a car- 
rier is prohibitive (particularly in the 
case of gasproof spaces) so that such 
elimination can only be carried out in 
two ways: through heat loss to the walls 
and by means of cooling water evacuated 
from the conditioning apparatus, The 
previous means increases wall evapora- 
ticn, so that the latter should be used 
to the full limit of availability The 
quantity and temperature of the cooling 
water are therefore major factors and 
usually the conditioning load will be 
greater than in the previous case. How- 
ever, due to the ‘higher operating tem- 
perature, the treated air dew point need 
not be as low. This will permit using 
the absorption process and even refrig- 
eration when the unavoidable temperature 
rise is considerable. . . . Evidently, other 
circumstances than humidity and temper- 
ature may have to be considered when 
selecting the most appropriate condition- 
ing system. Furthermore, in the case of 
bombproof spaces, the questions of first 
cost and operating cost are secondary to 
that of availability under wa. ie con- 
ditions of the necessary elements con- 
sumed by operation. Also, the choice of 
equipment depends upon whether the 
spaces are to be gasproof or not and 
upon the capacity of the auxiliary power 
plant, if any 


NE of the main objects of 
military air force is to strike 
directly far into the rear of 

the enemy with the double purpose 
of destroying his most vital means 
of production, storage and com- 
munication and breaking down mo- 
rale through bombardment of civil- 
ian and non-military objectives. 
This brings war to any area inside 
the belligerent countries, so that de- 
fense must extend to the entire 
territory and not be confined to the 
actual theater of military operations. 

Protection of the nation against 
bombardment involves two distinct 
but indispensable means: (a) Ac- 
tive defense assured by a fighting 
air force supported by adequate 





REMEMBER PEARL HARBOR! 





anti-aircraft equipment, sufficient to 
reduce to a minimum enemy incur- 
sions. (b) Passive defense assured 
by bombproof construction. Pro- 
vision for the latter includes putting 
underground manufacturing plants 
and stocks of raw material or fin 
ished products, and providing shel 
ters for civilians and particularly in- 
dustrial workers. Of course, the 
passive defetise of many industries 
—such as blast furnaces, for in- 
stance—can hardly be contemplated. 
The active defense which must be 
reserved for their protection should 
be le uvailable by passive defense 
of everything else of importance that 
is possible. 


Main Factors 


The design, construction and 
equipment of underground spaces 
are evidently suoject to many fac- 
tors and considerations; some are 
specific for different spaces while 
others apply to ail types of construc- 
tion. Among the latter is the neces- 


sity for humidity control, although 
the suitable apparatus used will de 
pend upon the type of spaces con 
sidered. 

Due to the tremendous heat ca 
pacity of the extra thick masonry 
and surrounding ground, which acts 
as a powerful thermal regulator, the 
temperature in unconditioned under 
ground spaces at adequate bomb 
proof depth will remain almost con 
stant throughout the year, while the 
air will practically always be satu 
rated and often supersaturated with 
fog. The natural constant tempera 
ture being low (50 to 60 F in tem 
perate zones), this saturated atmos 
phere, which is already hard on 
people whose occupations require 
constant presence in the space, is 
even more dangerous for persons 
who are called upon to enter and 
leave frequently. 
furthermore cause great damage to 


Condensation will 
equipment and material in such 
spaces. 

The sources of high humidity in 
underground spaces are both ex- 
ternal and internal. They include 
opening of doors and leakage, hu- 
muidity 
present, 


given off by the 
humidity brought in 
through ventilation 
evaporation of water in bulk, and 


people 
requirements, 


masonry porosity. 

Of these various sources, that due 
to masonry porosity is always one 
of the major ones to be contended 
with and, in many instances, all the 
others become negligible by com- 
parison. 


Wall Evaporation 


Building materials used in the 
construction of underground spaces 
are always pervious to humidity so 
that, in spite of the considerable 
thickness provided to resist bomb- 
bardment, water will always seep 
through by capillarity to a variable 
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extent according to the material and 
the nature of the ground. 

The humidity which reaches the 
inside surfaces of the walls, ceiling 
and floor through capillarity ts not 
visible and cannot be detected 
through mere inspection of the sur- 
face (actual visible leaks are in- 
cluded in the previously mentioned 
item “water in bulk”). 

The vapor pressure of this invis- 
ible water is the saturated vapor 
pressure corresponding to its tem 
perature, which is that of the sur- 
face layer of masonry. If the spaces 
are not conditioned, the air is satu- 
rated and its temperature is the 
same as that of the walls; no dif- 
ference in vapor pressure exists be- 
tween air and walls so that initially 
—that is to say, at the starting up 
of the conditioning apparatus—there 
is no surface evaporation. As con- 
ditioning proceeds, however, and the 
relative humidity is reduced, surface 
evaporation will increase rapidly. 


Precautions 


Of course, the amount of capillary 
water to be contended with by the 
air conditioning engineer depends 
to a very great extent upon the con- 
struction of the spaces. Construc- 
tion details can do so much to 
lighten the conditioning load that it 
is not without interest at this point 
to enumerate briefly the effective 
means. 

Evidently, the degree of porosity 
depends primarily upon the kind of 
material employed and the reduc- 
tion in the amount of humidity from 
this cause through the use of spe- 
cial waterproof concrete will well 
justify the extra cost. 

An extremely effective measure is 
to provide double walls and ceiling 
with an air space between the inner 
wall and the main structure, the 
inner space being properly drained 
for drippings. A design which will 
give good return for the capital in- 
vested is to build the main structure 
with ordinary concrete and the thin 
inner wall with high grade impervi- 
ous material. The dead air space 
should never, of course, be used for 


“Protection against enemy bom- 
bardment involves active defense 
by a fighting air force sup- 
ported by anti-aircraft equipment, 
and passive defense assured 
by bombproof construction” 
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THE AUTHOR .... 


was until last year chief engineer 

of a French firm engaged in air condi- 
tioning engineering, particularly with 
adsorbents. Although many varied prob- 
lems for the army and navy were handled 
and solved, most ef the firm’s activity 
after 1931 was concerned with bombproof 
shelters, storerooms, forts and factories. 
The necessity for humidity control in 
underground spaces was imposed by the 
considerable deterioration of equipment 
or supplies and numerous cases of pneu- 
monia among men manning forts or 
servicing storerooms; dormitories in forts 
could not always be occupied steadily as 


they were meant to be. At first, no one 


hud any idea either of the order of mag- 
nitude of the capacities required or of 
the most adequate means; wall evapora- 
tion was not suspected because the walls 
The bulk of the present 


discussion bears on wall evaporation. 


looked dry. 


This is intentional because it has been 
the author’s experience that this source 
of humidity is always underestimated, if 
not disregarded entirely. The article 
stresses the importance of this factor and 
how to cope with it; other sources of 
humidity are merely mentioned because 
their handling is just usual air condi- 


tioning. 





ventilation except for exhaust pur 
poses. 

An adequate asphaltic base lining 
on the outside face of the main 
structure will reduce the amount of 
water which will penetrate the ma- 
sonrv: it should be noted, however, 
that such a lining must be perfect 
and remain so, a very difficult thing 
to obtain in practice—particularly if 
the construction is tunnelled. When 
a double wall is provided, a lining 
of this sort on the outside face of 
the thin wall is most effective. 

Properly drained loose rock back- 
fill outside the main structure will 
effectively reduce hydrostatic pres- 
sure. ' 

The anchoring of structural steel 
in the main structure should be 
avoided whenever possible and such 
equipment as overhead cranes, stor- 
age racks, duct work and so forth 
should rest on columns independent 
of the walls. Points of anchorage 
are practically always a source of 
trouble. 

It is hardly necessary to point out 
the importance of proper drainage 
design inside the spaces. 


Temperature 


Since evaporation increases with 
the vapor pressure at the surface 
(all other conditions remaining the 
same), it is imperative to keep the 
temperature of the damp walls as 
low as possible by communicating 
no heat to them; or, better still, by 
cooling them if this is feasible. The 
wet bulb temperature of the condi- 
tioned air must therefore be equal 
to or lower than the initial natural 
temperature of the spaces. Consider- 


ing that the latter is quite low, this 
means that the conditioning must 
carried out at low temperature. An- 
other reason for low temperature 
operation is that, for a given reduc 
tion in relative humidity, the vapor 
pressure difference and therefore 
the evaporation are then smaller. 


Dew Point 


On the other hand, the lower the 
operating temperature, the dryer the 
conditioned air must be if reason- 
able flows are to be used, the co 
efficient of evaporation reduced to a 
minimum, and positive reduction in 
humidity achieved. 

The moisture removal from the 
spaces being proportionate to the 
difference between inlet and outlet 
humidities, the treated air dew point 
not only controls the rapidity of 
action of the conditioning equip 
ment but also the theoretical and 
actual maximum possible humidity 
lowering for a given flow. 

In the case of rooms 
where low temperature operation is 
possible, the dew point must neces- 
sarily be extremely low, since even 
at saturation the absolute humidity 


storage 


in the spaces is low. 

In the case of factories where low 
temperature operation is not pos- 
sible on account of the considerable 
amount of heat liberated inside the 
spaces, the dew point may be higher 
than in the previous case and still 
give satisfactory results. 

The most economical system of 
ventilation is of course the closed 
circuit, which is applicable to store 
With this system, the plant 
capacity decreases continuously as 


rooms. 












conditioning proceeds due to the 
gradual reduction in absolute hu- 
midity at the plant intake; simul- 
taneously, as already stated, the wall 
evaporation increases so that there 
comes a time when the capacity is 
no longer superior to evaporation 
and the humidity in the spaces can- 
not be further reduced. It will be 
seen that the per cent capacity drop 
is also a direct function of the 
treated air dew point. In the case 
of underground storerooms, the de 
hydration equipment must deliver 
air at about 0.0015 Ib moisture per 
lb of air to get any results. 


[A second article by Mr. Ledoux will 
present equations and charts developing 
design details for humidity 
underground bombproof spaces.] 


* * a 
Because of the out 


Small orders 
break of war and the need for speed 


; 
controi Dy 


ing up production, the OPM division 
of priorities last month moved to 
streamline and simplify regulations 
governing the extension of preference 
ratings on orders involving less than 
$500 worth of material. Such orders 
amount to approximately 60 per cent 
of the total number of extensions 
handled in the field by the army and 
although 


navy contracting officers, 


these small orders amount to only 
about 2 per cent of the total dollar 
value covered by all certificates. Under 
the new system, a manufacturer who 
wants to extend an army or navy pref- 
erence rating to obtain material valued 
at less than $500 may attend to the 
extension himself, without the neces 

sity of having a contracting officer go 
through the previous routine require 

ments. This new streamlining privi 
lege, however, may be used only if the 
material to be obtained with the rating 
is to be physically incorporated in the 
finished product covered by the certifi- 
| cate being extended. 


Copper—Due to increased activ 
ity which the present war effort is 
requiring of all officials in govern 
ment, industry and labor 
SPAB decided that the information it 
had requested regarding copper pr: 
duction can be obtained more quickly 
if public hearings are dispensed with. 
Accordingly, it requested that Chester 


groups, 


Davis, impartial chairman named by 
OPM to conduct the inquiry, obtain 
written statements from all persons 
who have suggestions as to ways in 
which copper production can be in- 
creased, and that he then analyze 
these and submit his findings to 
SPAB for such action as may be in 
dicated. 
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INDUSTRY COMMITTEE PRESENTS REPORT 
“FREON” REFRIGERANTS TO THE OPM 


Minimum Amount of “Freon” This Year Is 13,400,000 Pounds, 
Requiring 17 Per Cent of the Available Carbon Tetrachloride 


COMPREHENSIVE report 

on “Freon” refrigerants, which 

are on the OPM critical list and 
are controlled by general preference 
orders M-28 and M-41, was submit- 
ted December 9 by subcommittee 
No. 8 (miscellaneous reference) of 
the air conditioning and refrigera- 
tion industry committee to various 
OPM and other officials. 

Members of this subcommittee 
are F. H. Faust, discussion leader, 
J. A. Bentley, E. G. Biechler, 
Charles J. Hall, I, J. Hood, (George 
S. Jones, Robert LeBaron, M. G. 
Munce, rank R. Pierce, Frank k. 
Smith, R. J]. Thompson and C. E 
Wilson. 

The investigation was made at 
the request of the Office of Produc- 
tion Management and contains the 
following: a general review of the 
characteristics of refrigerants re 
quired by the air conditioning and 
refrigeration industry; a summary 
of codes and standards; technical 
considerations pertaining to the ap- 
plication of refrigerants ; results of a 
questionnaire to determine the ex- 
tent of possible substitutes for 
“Freon”; and an analysis of the 
amount of “Freon” required in the 
air conditioning and refrigeration 
industry in 1942. The report points 
out that certain economies can be 
made in the use of “Freon” and 
that, furthermore, the requirements 
can be reduced if necessary by cur- 
tailment of production of non-essen- 
tial air conditioning and refrigerat- 
ing equipment. Substitutes, prin- 
cipally sulphur dioxide and methyl 
chloride, can be used to a limited 
degree, but the report indicates 
conclusively that no general substi- 
tution program is possible. 

The absolute minimum amount 
of “Freon” for 1942, taking into 
consideration curtailment of ‘he 
industry and economies of use and 


substitution, is 13,400,000 Ib, which 
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would require 18,700,000 Ib of cat 
bon tetrachloride. This is approxi 
mately 17 per cent of the availabk 
supply. This minimum is based on 
maintenance of existing equipment 
and the supply of refrigerants in 
new equipment for defense usage 
and essential civilian uses only. It 
would be desirable to increase this 
absolute minimum to 15,600,000 Ih 
of “Freon”, which would requir 
21,800,000 Ib of carbon tetrachlo 
ride, according to the subcommitte: 


Recommendations 


| 


In its comprehensive report, th 
subcommittee recommends that: 

a) A “Freon” conservation pro 
gram be adopted to prevent un 
necessary waste and to promote 
economical use by means of educa 
tional literature sent to field and 
factory organizations. 

b) Limited substitution in new 
equipment of sulphur dioxide and 
methyl chloride should be encour- 
aged where limitations of applica 
tion, safety, cost and time permit 
In this respect governmental pur 
chasing agencies should permit use 
of these substitutes in equipment 
where such use is satisfactory from 


the application and safety sta 
point, 

c) General substitution of sul 
phur dioxide and methy! 
for the “Freon” refrigerant 
not be required becaus« 

1) The cost of a general re 
cessive (irom 15 to 20 n 

2) The time required for general 
sign is lengthy (trom 1 t } veal 

$) Tooling faciliti ur‘ 
fense work 

d) A supply of carbon tet: 
chioride must be made avail ble 
satisty at least the minimum r 
“Freon-11” and 


“Freon-12” manufacture. As pointed 


quirements fort 


out in the October 22, 1941, report 
of subcommittee No. 4, “a larg: 
part of this industry’s production 1s 


devoted to essential 


; 


uses for the 
basic life of the country. In wat 
time these essential civilian uses are 
the foundation of the defense pr 
gram itself.” |For report of sub 
committee No. 4, see HPAC, No 
vember, 1941, pp. 693-096 

To satisfy probable requir 
ments in 1942 only 17.0 per cent 
of total carbon tetrachloride produ 
tion is needed for “Freon-11” an 
“Freon-12”. 

- \llocations ot carbon tetra 
chloride for the manufacture of 


“Freon-11” and “Freon-12” refrig 





taking a good look at itself 


ence—which was submitted 





ONE RESULT of our all-out war effort and the defense program 
which preceded it is that American industry has been and is 
in some cases, for the first time. 
Judging by the first two of its subcommittees to present reports, 
the air conditioning and refrigeration industry committee is 
doing an outstanding job in this respect. . . . Subcommittee No. 
4-—priorities, ratings, and allocations—presented its report to 
the Office of Production Management on October 22: this re- 
port was summarized in the November HPAC. The equally 
thorough report of subcommittee No. 8—miscellaneous refer- 
December 9 is abstracted here. 


Particularly important to the reader is the tabulation of what 
essential “Freon” refrigerants 


ean be done to conserve the 


9). 












































A voluntary effort on the part of manufacturers, sales and engi- 
neering agencies, and installation and service organizations to 
promote the economic use of “Freon-l1,” “Freon-12” and “Freon- 
114” is essential and can be accomplished. The following are spe- 
cific actions that can be taken to promote this program: 


Equipment Manufacturer 


1) Elimination of losses and salvaging of refrigerant from labor- 
atory tes? set-ups. 

2) Elimination of losses and salvaging of refrigerant from pro- 
duction routine testing and run-in. 

3) Lowering of refrigerant level in condensing unit liquid re- 
ceivers by means of special designed liquid outlets which elim- 
inate “vortex action.” 


4) Reduce amount of recommended refrigerant charge to mini- 
mum, 


5) Reduce recommended sizes of liquid and suction lines to 
minimum. (This will also save copper.) 


6) Reduce size of liquid line strainer (filter) to minimum. 
7) Salvage refrigerant from apparatus returned for repair. 
8) Contaminated refrigerant can be distilled and salvaged. 


Sales Engineering and Specifications 


_1) Specify exact, minimum refrigerant charge on all installa- 
tions, 

2) Avoid use of evaporators requiring large refrigerant charges. 
Instead, wherever possible, specify use of compact forced convec- 
tion type unit. Change from flooded evaporators to dry evapo- 
rators. 

3) Lay out system for shortest possible length of liquid and 
suction lines. 

4) Specify minimum recommended sizes of liquid and suction 
lines. 

_ 5) Increase insulation thickness on large jobs, thereby reduc- 
ing size of equipment and refrigerant requirements. 


Installation and Service 


1) Check all joints and points of possible leakage with halide 
torch. It takes time, care and patience to find small leaks. 
2) Do not recharge a system unless the leak has been found 


WHAT YOU CAN DO 


PROGRAM FOR THE 


CONSERVATION OF “FREON-11", “FREON-12” AND “FREON-114” 


IN THE 


AIR CONDITIONING AND REFRIGERATION INDUSTRY 


and repaired. This may cost more for that particular service eall 
but in the long run it costs the customer less. 

3) Weigh in exact charge of refrigerant as specified. Do not 
guess—use the minimum charge required. 

4) The use of a sight glass (bull’s-eye) in the liquid line, gives 
a visual means of charging the minimum amount of refrigerant 
required. 

5) Unless otherwise desired, put condensing unit as near fixture 
as possible, so as to cut down length of installation lines. 

6) Discontinue practice of blowing out evaporators, lines, etc.. 
with refrigerant. Use another medium such as dry air, nitrogen 
or carbon dioxide. 

7) Exercise care in purging air from condenser; a lot of refrig- 
erant can be saved in this precedure. 

8) Exhaust and reclaim refrigerant from systems to be replaced 
or repaired. 

9) Exhaust and reclaim refrigerant from supposedly empty re- 
frigerant drums or service cylinders. 

10) Keep a close check on refrigerant stocks and amount 
charged into new or existing systems. 

11) Pump down and lock refrigerant charge of all seasonal 
operation jobs (air conditioning, etc.) in liquid receiver. Care- 
fully check system for leaks before releasing liquid and resuming 
operation at beginning of season. 

12) Use regular size dehydrator (dryer) during installation 
period. However, if permanent dryer is desired, replace above 
with minimum size feasible. 

13) Return empty refrigerant cylinders to manufacturer or sup- 
plier as soon as possible. 

14) Service cylinder fittings, valves and connections should be 
replaced when worn or damaged. They should be protected when 
not in use ais 

15) Replace all leaky shaft seals and gaskets on compressors 


Equipment Users with Own Service Organization 


1) Observe recommendations given under “Installation and 
Service.” 

2) On seasonal operating jobs (air conditioning, etc.) it may 
be possible to borrow refrigerant to handle emergency service of 
other jobs. This would help the industry during the present short- 
age. The refrigerant could be replaced when larger stocks are 
made available. 





erants should be granted on the gram. The minimum figures are “Freon-12” have received promi 
basis of at least the following mini- based on the suggested curtailment nence in this report because of the 
mum requirements, with considera- program outlined in the October 22, need for carbon tetrachloride in 


tion for the probable requirements : 


“Freon-11"” Carbon 
¢ d Tet ° 
Fn M-28 and M-41 
Pounds Pounds ~seraiae P — o 
Mirfimum . 13,358,000 18,700,000 civilian allocation 
Probable .. 15,568,000 21,800,000 


The probable requirement for 
1942 is greater than past years be- 
cause of the cumulative effect of g) Although 


of the above. 


1941, report of subcommittee No. 4. 
f) General preference orders Nos. 
as well as the tent than others of the “Freon” 


chlorinated hydrocarbon _ refriger- 
ants should be reviewed in the light 


their. manufacture and because to 
gether they are used to greater ex- 


program for group, consideration must be given 
to the others, particularly “Freon- 
114” which is used in domestic re- 
frigerators, but which does not 


‘Freon-11” and require carbon tetrachloride; lack 


of “Freon-114” will have the same 





increasing numbers of new systems 
requiring refrigerant for miainte- 
nance and because of the increased 
usage in the national defense pro- 


REMEMBER PEARL HARBOR! 


effect on equipment using it as does 
the lack of “Freon-11” and “Freon- 
12” discussed in this report. 
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New Procedure Used by Building Management 
Firm Provides for Guaranteed Heat Content 
and Definite Penalties for Poor Performance 


By R. E. Hieronymus 


FUEL purchases represent a major item 
in the average plant or building in 
office buildings, for example, fuel for 
heating represents the largest amount 
paid for any commodity, after electricity. 
It is therefore important to economical 
and efficient operation and management 
that the most suitable fuel be used 

particularly is this true now because of 
the need for conservation of everything 
possible for war production. . . . The 
right fuel for a plant or building may 
change from time to time with changes 
in cost of coal, oil and gas and with other 
factors. The basic figure to be used in 
selecting a fuel, or contemplating a 
change, is the Btu’s which may be bought 
for one cent... . Because routine analyses 
of coal used in 11 buildings during one 
year showed 88 per cent to be of a lower 
Btu content than represented and only 
12 per cent higher than represented, Mr. 
Hieronymus now uses a contract form 
which provides for guaranteed heating 
value of coal, with provisions for testing 
and penalties for poor performance. The 
method is described here and a sample 
contract form is reproduced. . . . The 
author, a member of HPAC’s board of 
consulting and contributing editors, is 
general superintendent of Aldis & Co., 
large Chicago building management firm 





N localities where there are 

several available types of fuel 

for heating, the operating per 
sonnel of a plant or building should 
keep track of the relative values and 
suitability of the various fuels, and 
be prepared to choose the most eco- 
nomical. In districts where there is 
normally only one most economical 
fuel available (that is, in the oil or 
gas districts remote from coal, or in 
the coal districts remote from oil 
and gas) the possibility of alternate, 
more economical fuels must still be 
kept in mind. The same should 
apply continually where purchased 
steam is used or available, whether 
from a public utility or from a 
neighboring building. 

What was once determined as 
good practice—or perhaps adopted 
long ago without adequate study as 
the expedient thing to do—may have 
become uneconomical. For example, 
in Chicago—for many years a coal 
burning district — the economical 
generation of steam was changed 
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1 SOLE pial S ( cars ( due 
to the introducti of | rate, ofl 
1 ik gas tracts ind by e «at 
velopment and availability of lo 
grade (bunker ( fuel oils As a 
consequence, I mbet it 1 
plants were converted m coal t 
fuel oil and to offpeak gas burning 


More recently, on account of the na 

+) ial mercenc 1 t] the ‘ 

wOnai emergency and tire reatener 

shortage of oil, fuel oil prices have 

risen more than coal prices, and the 
+} 


relative positions of the two fuels 


ic 


have changed somewhat 


Btu’s for One Cent 


While the choice of fuel is sub 
ject to considerations other than the 
number of Btu's available for one 
cent, this consideration is a most im 
portant factor [t is possible to de 
termine (or predict) rather a 
curately the labor cost and other 
costs incurred in burning different 


fuels. These should all be weighed 









































































in the determination, and attention 
given to the probable continued 
availability of any new fuel under 
consideration. Only after determin- 
ing all these is it possible to decide 
wisely whether or not to change 
the combustion equipment from one 
type of fuel to another; as, for ex 
ample, from coal to oil or gas. 

In our office we keep a chart, 
very simple to make, which shows 
for a given set of market conditions 
the relative economy of different 
fuels. From time to time as new gas 
rates are put into effect, or as new 
satisfactory fuels become available 
in the Chicago district, we revise 


the chart and when any new alter 
nate fuel shows promise of being 
commercially preferable, we are pre 
pared to consider changing our 
plants to accommodate them. The 
form of the chart is illustrated on 
the next page. 

In the chart, it will be seen that 
certain assumptions are made with 
respect to the recoverable heating 
value in the fuels, and that the cost 
of firing them is deducted from the 
apparent values so that the result- 
ant net values may be compared 
easily. The actual amount of the 
deductions for combustion efficiency, 
cost of firing, etc., 
not apply in all districts or in all 
buildings, but 
serve as a guide to the method. 


on the chart may 


those shown will 


Equipment Converted 


When a more attractive fuel ap- 
pears, the cost of converting the 
equipment to its use is studied, and 
if the required investment can with 
certainty be satisfactorily amortized 
during the probable period of availa 
bility of the particular fuel, the 
plant is changed over, provided the 
necessary funds are forthcoming to 
make the change. 

To illustrate the necessity of keep- 
ing abreast with these changes, in 
which process the chart has proved 
helpful, some of the changes made 
in our plants during the last few 
years have included the following: 

In two new small buildings built on a 
taxpayer basis, purchased steam was 
chosen as the heating medium in prefer- 
ence to boiler plants. 

Sixteen underfeed coal stokers have 
been installed, mainly to replace hand 
firing of coal. 

In 1930, two oil burning equipments 





were discontinued in favor of stoker 
equipment. Subsequently, when _ the 
screenings market rose because of the 
large number of stokers installed in the 
district, and when bunker C fuel oil be- 
came available at a price designed to 
create a market for it, the practice of 
burning oil in these two units was re 
sumed, using new burners adapted for the 
purpose. After two years of economical 
operation on this basis, the changes in 
fuel costs due to the alleged scarcity of 
oil caused us to change again to stoker 
operation, the cost of the oil burners hay 
ing been amortized from savings in the 
meantime, 

Several gas water heating systems were 
installed to take advantage of the un- 
usually favorable non-winter gas rate 
available since the advent of natural gas 


into the Chicago metropolitan district. 


Buying Coal 


After electricity, which is the No. 
1 commodity purchase in the aver 
age office building, the fuel bill for 
heating is the largest amount paid 
for any physical commodity. The 
metering and sale of electricity is 
well developed in commercial prac 
tice and ordinarily closely regulated 
the protection of the 
The same is not so true 
fuels, particularly, 


by law for 
purchaser. 
in the case of 
coal. 

The means arc available for in- 
telligent and accurate buying of coal, 
but it has been my observation that 
few office building or small plant 
users of coal have the knowledge or 
the initiative to use them properly. 
Partly on account of this condition, 
there has grown up in the coal busi- 
ness a group of adjectives and 
phrases which impress and intrigue 
the customer without at all protect- 
pocketbook. “A strong 
“quality coal’, coal 


ing his 


piece of coal”, 


from a “hot seam’, etc., are in- 
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triguing designations, but even when 
attached to a modest looking ton 
price they may still not mean a 
sound purchase. 

In the buying of coal, where 
known coals are involved — ie., 
fuels which can _ satisfactorily be 
burned in the purchaser's equipment 

there are two main questions to 
be answered: (1) What is the heat 
ing value of the fuel (in Btu per Ib 
as received) ?; and (2) What is the 
With this informa 
tion, and with the means to insur 
that the coal lives up to the repre 
sentations, the buyer is able to 


price per ton? 


choose wisely between different 
coals and different dealers. 

The frequency with which coal 
salesmen are unable to state the Btu 
content of their coal is surprising, 
but it 1s more surprising still that 
not infrequently when they are seek 
ing to close contracts early in the 
contracting season, they are unable 
even to state the price. In some 
localities and with some types of 
sales, coal dealers use the “posted 


price” or the “published price” sys 
tem, the proposal being governed by 
the current price at the time of sign 
ing the contract, and by the “posted 
price” as later published in some 


commercial journal or circulated 


among the dealers. Along with in 


| 
ri 


sistence on sustained quality in t 
fuel contracted for, the buyer should 
insist on a firm price throughout the 
heating season. In normal times a 
firm price contract can usually be 
made, though at present, on account 
of the uncertainties of the coal busi 
ness and of the times, there is good 
reason for the dealer to avoid such 
contracts when possible. It is my 
understanding that in the large cities 
the “published price” is the price 
the dealers would like to get, not 
necessarily the price at which their 
goods are going to be sold. It-is an 
artificial standard to point at, and 
may be substantially higher than the 
true market price. 


Optimistic Btu Values 


Over-optimism as to the Btu con- 
tent of coal has frequently been 
nothing short of shameful. In a 
recent experience, before guaranteed 
contracts were used, working with 
a half-dozen dealers fully conver 
sant with the checking methods of 
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our office and all having claimed fa- 
miliarity with their fuels, rather dis- 
tressing shortcomings were found. 

Taking all 
coal made in the preceding year in 
11 buildings, 88 per cent of the bin 
analyses showed a lower Btu con- 
tent than represented, and only 12 
per cent showed greater values. 
Those tests indicating less than the 


routine analyses of 


represented values showed the fuels 
to contain 94.17 per cent as many 
Btu’s as represented, and those test- 
ing higher showed only 101.13 per 
cent. Averaging all tests, the fuels 
proved only 94.97 per cent as good 
The and 
the best showed, respectively, 85.7 
per cent and 101.8 per cent of the 


as represented, poorest 


represented heating value. 
All of these heating values, both 
those and those de- 


termined as 


represented 
actual, were on the 
basis of Btu as received, and all em- 
phasis placed on dry basis analyses 
fell on our deat ears. There seems 
to be little reason why a purchaser 
should ever see a dry analysis on 
any fuel—it is bought, delivered 
and burned on an as received basis 
and representations and claims for 
excellence on the dry basis are there- 
fore largely academic. 

I recognize the difficulties of con 
trolling the quality of fuel and the 
means of performing the guarantee 
or representation. Care in prepara- 
tion, substitution of fuel from a dif- 
ferent vein or field, time in transit 
and storage, exposure to the weather 
during transit and storage—all are 
factors not completely under the 
control of the dealer, and some of 
them may change the heating value 
of the fuel between the time it is 
mined and the time it is delivered 
into the consumer’s bin. All of these 
hazards, however, are constantly 
present in some degree or other and 
the dealer should shortly learn their 
probable effect and should make 
allowances for them in his repre- 
sentation of quality. The test of his 
attention to these variables and the 
faithfulness of his representation 
may be found in the average results 
of the laboratory tests. With rep- 
resentations honestly made by the 
producer and with allowances for 
depreciation intelligently applied by 
the dealer, the analyses made by the 
consumer should spread _ evently 
above and below the represented 
figure, and no variation so large as 
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14 per cent should ever be encount- 
ered, it seems to me. 

The indiscriminate use of the 
word “represented” in the foregoing 
was intentional, for up to this point 
our fuel purchasing had not been on 
However, 


a “guaranteed” basis. 


for the average dealer the margin 
between “represented” and “guar- 
anteed” is a very narrow one and 
the highly reputable dealer will, if 
required, make the terms synony- 
mous ; that is, he will guarantee that 
the fuel delivered will be as repre- 
sented at the time the contract was 
made, and will be willing to make 
adjustments in case of gross inferi 
ority. 

To weigh a 
measure the quantity of lumber, to 
count the number of bricks in a con- 
signment, are simple matters. To 
check the heating units in a ton of 
while it can be done in a lab 


bag of cement, to 


coal- 
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is not so simple a n 


the purchaser 


latter and, ex 


cept in the case of consumers utiliz- 
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each year, 1S not pract 


exist, however, 1n all 


and there are 
commercial 
samples may be 
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modest expense. 
oratory analyses can 
really judge the perf 
fuel contract. 
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THE DE LUXE COAL CO. 
COAL CONTRACT 
Chicago, IIl. 
.... (date) 
Star Management Co. 
Chicago, Ill. 
Gentlemen: 

In connection with our proposal for fuel for the Excelsior 
Building, during the heating season of 1949 to 1941, in which 
we have represented the As Received value of the coal as 
12,500 Btu per pound, we agree to be governed by the pro- 
cedure set out below, which becomes a part of our proposal 
as though written in the original document: 

(1) Our proposal referred to above offers you Franklin 
County 144” dedusted screenings Coal having an average heat- 
ing value of 12,500 Btu per pound, at the price of $5.00 per 
ton; the heating value for one cent being 2000 12,500 + 500 

50,000 Btu’s. It is the intent of our proposal to furnish 
you this amount of heat units for each one cent of the con- 
tract price, and the performance of our contract shall be upon 
this basis. 

(2) You are free to have commercial laboratory analyses 
made on the coal from your bin, up to the number indicated 
in the next paragraph, and the results of these analyses will 
determine the performance of our contract. 

(3) Analyses governed by this agreement may be made at 
intervals determined by the Star Management Co., but there 
shall not be made more than one analysis for each 10 tons of 
coal purchased during the season; and, insofar as it is prac- 
ticable to determine it, not more than one analysis shall be 
made for any 10 ton load. 

(4) It is agreed that the Expert Analyzing Co. of Chicago 
shall be used for the work of analysis. 

(5) It is agreed, to assure the fairness of this contract, that 
the purchaser, the Star Management Co., will not wet the coal 
in the bin, by the use of either water or steam. 

(6) The method of sampling and of conducting the analysis 





shall be the method in common use at the laboratory of the 
Expert Analyzing Co., being the method prescribed by the 
American Society for Testing Materials. 

(7) Duplicate reports of the analyses, accompanied by bill 
for same in the amount of $8.00, will be transmitted by mail 
to the Star Management Co. A duplicate of the test results 
will be transmitted to the coal dealer. 

(8) In any test when the Btu per pound As Received is 
higher than the figure represented in our proposal and accepted 
by the Star Management Co. as the basis of contract, the Star 
Management Co. will pay the cost of the test. 

(9) In any test where the Btu per pound As Received is 
less than the represented figure, the coal company, undersigned, 
agrees to pay the cost of the test within 10 days, direct to the 
Expert Analyzing Co. (When this is the case, the bill for 
testing will be transmitted to the dealer with the duplicate 
laboratory report.) 

(10) The DeLuxe Coal Co., undersigned, agrees that when 
the test result shows the coal to be more than 2 per cent 
inferior in heating value to the figure represented, on a Btu 
As Received basis, he will credit the Star Management Co 
a proportionate amount for 10 tons of coal. This credit will 
be extended by a credit memorandum at once and will be 
exercised at the time of payment for the coal, before the 10th 
of the following month. For example, if a fuel is represented 
at 50,000 Btu for one cent and the test shows the sample to 
contain 45,000 Btu for one cent, the amount credited for the 
10 ton load shall be five-fiftieths of the price specified in th 
contract. 

Very truly yours, 
The De Luxe Coal Co 
By 


Its 


ACCEPTED: 
The Star Management Co. 
By 


Its . ES hee 
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the latter bill, has had that effect on 
the producers. In an apparent 
effort to cause the fuels to fall into 
favored brackets from the stand- 


the fuels now represented is often 
found to be substantially less, from 
the standpoint of Btu content, than 
that formerly claimed for them. 


New Procedure 


The procedure of our office, which 
purchases 7000 tons of coal annu- 
ally from nine dealers and for twice 
that number of different plants, is 
roughly set out below. 

We prepared and proposed to put 
into effect a firm price, guaranteed 
contract, with penalties for poor 
performance. When regular fuel 
proposals had been taken the next 
summer, accompanied by the proxi- 
mate analyses, and decision had been 
reached as to the dealers and the 
fuels to be used for the approaching 
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This contract form for coal purchases provides for guaranteed Btu values and testing, 
with definite penalties for poor performance. 


season, the information as to quality 
and price was inserted in the new 
forms and the dealers were asked to 
sign them as contract proposals. 
point of selling price, the quality of One dealer fully 
method and terms of the contract; a 
few objected to them and wished to 
“take them under advisement” ; and 
a few flatly refused to contract on 
any such basis. 


approved the 


All, however 
eventually agreed to their use and 
contracts were made upon that basis 
with the dealers and for the fuels stances beyond its control, the -under- 
originally decided upon. 

The experience in the ensuing 
year was @ubstantially better than 
in any recent previous year. There 
was less trouble with the fuel, the 
analyses made from the bins com- 
pared more favorably with the guar- 
anteed analyses of the dealers, and 
the percentage of cases where the 
coal was above the represented value 
increased sharply. 
buying coal on the guaranteed basis 
seems, therefore, to have materially 


This method of 





All of the names shown are fictitious 


improved the performance of the 
coal contracts, and has been demon- 
strated to be an effective way to 
protect the consumer's interest. 

The type of contract now in use 
by us is reproduced above (com 
pany names are fictitious). 

We would be willing, for the fur 
ther protection of the dealer and the 
purchaser, to include in the contract 
another provision, which would be: 

(11) In the event that, due to circum- 


signed De Luxe Coal Co. is unable to 
deliver the specified coal of the guaran- 
teed quality, then and in that event, he 
shall be permitted to obtain relief from 
continued testing expense by (a) reduc- 
ing the contract price per ton to a lower 
figure which shall be mutually agreed 
upon; or (b) to furnish another grade 
of fuel, equally acceptable to the pur- 
chaser, which will provide the guaran 
teed value of 50,000 Btu for one cent. 
[Comments on the use of this method 


and its advantages will be given in a 
second article.] 
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INDUSTRIAL PLANT AIR CONDITIONING 





How Operation and Maintenance Are 


Organized at Air Conditioned Plant 


INCE industrial air condi- 
tioning has expanded to the 
point of totally air condi- 

tioned manufacturing plants, prob- 

lems of operation and maintenance 


completely conditioned plants for 
defense work, where 3200 tons of 
mechanical refrigeration and well 
water prechilling equipment supply 


chilled water to 31 separate condi 


have arisen or 
have been 
greatly magni- 
fied. 
Consideration 
ofthese new 
problems is still 
a phase of the 
engineering de - 
sign of the air 
conditioning in- 
stallation. To air 
condition 
nomically an en- 
tire manufactur - 


©cco- 


ing plant, the 
equipment must 


be laid out with 
future operation 
and maintenance 
aids in mind. 
For example, 
the equipment 
must be sized 





OPERATION and maintenance of the 
air conditioning systems serving Ameri- 
ca’s large plants which are engaged 24 
hours a day in production of war mate- 
rials for victory must be carefully 
worked out to assure continuous, reliable 
and efficient functioning. The organiza- 
tion and procedure successfully used at 
one such manufacturing plant is described 
here. ... There are two classes of opera- 
tors, one responsible for the equipment 
involved in supplying chilled or heated 
water to the air conditioning apparatus, 
and the other charged with responsibility 
for the air handling equipment situated 
in the penthouses. The effort has 
been made to reduce “paper work” to 
the minimum, but at the same time to 
keep sufficient records for assuring eflici- 
ent operation. A card index file is kept 
on all maintenance schedules requiring 
regular attention. Complete checks of 
equipment are made twice each shift in 
order to locate and correct any trouble 
before it assumes serious proportions. 
Index files are kept of all parts stock, 
and when an item is taken from stock, a 
replacement is re-ordered immediately. 
. . « Regular routines for safety and also 
for fire prevention have been established 


tioning 
it was 
advisable to pro 


systems, 


deemed 


vide manual op 
eration of certain 
phases of the 
system to give 
additional 
bility. The op 


flexi 


eration of all me 
chanical means 
for securing ri 
frigerant wate 
temperature is 
accomplished 
manually, wit! 
the exception of 
the high and low 
pressure cutouts 
on the three 600 
hp and the two 
300 hp “Freon” 
compressors, and 
an outside com 





sufficiently large 





pensated control 





to handle any 
normal machinery or manufacturing 
rearrangement in any section of the 
plant, with the possible exception 
of the office sections, in which it 
would not be practical to increase 
the capacity to handle manufactur- 
ing, since in most cases the office 
conditioning units differ radically in 
design from those in the manufac- 
turing sections. At the same time, 
care must be taken that the air con- 
ditioning system is not overly large 
to the extent that it is difficult to 
control. 

At one of the first of the large, 


for varying the 
water temperature in winter accord 
ing to outside temperature. This 
is done to allow chilled water or 
heated water to be circulated when 
ever inside conditions justify it, for 
use principally during between-sea 
son operation. All the air handling 
units however, have a complete sys- 
tem of automatic pneu 
matically operated, 
manual device is a switch for chang 
ing the operating from 
summer to winter, or the reverse, 
depending upon conditions to be 
maintained. This method allows a 


contre Is, 


whose only 


sequence 


Heatine, Prerinc anp Arm Conpitionine, January, 1942 


split operation, with cert 
operating on the heating cy 


the more heavily loaded 1 


avail themselve s of outside air as 


refrigerant for cooling 

when the outside air is si 

such use 
Operation 


[he operating personnel 


all ul 
] 
cie, whit 


mits may 


air conditioning equipment at this 

plant is divided into two « 

First, there are the operators whose 

duty it is to operate all of the equy 

ment incidental to maintaining 

proper refrigerant water temper 

ature or heating medium tempera 

ture. One man on each otf the iret 

8 hr shifts is assigned this respons 

bility, which includes the operatr 

of the well water heat exchangers 

the steam interchangers, Freon’ 

compressors, circulating pumps, ¢ 

Second, there are the air handling | 
| | 


unit operators, whose wor 
of recording the wet and 
temperatures, as 
ments placed throughout 
\dequate le 


ing, on logs 


much value in analyzing 
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the introduction of outside air at a 
higher temperature than that of the 


returning air to the cooling coils. 
: ‘ Mix \Outside .,.| Room . S aang 
Unit) Disch. | 47, Air |i \ ry ome. Char Change | Change |Change Each system also has a set of mini- 
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ae ar ie Control | 2) step | e.| Gane | Cow | Bare 5 Dare mum air dampers that are open at 
any time the fan is running. In 
addition, each unit has some refine- 











tion of the entire system for future 
reference as well as for adjustment 
of any difficulties of an immediate 
nature. These logs are taken every 
two hours by the air handling opera- 
tor assigned to the particular shift. 

Since the plant operates on a 24 
hr basis, there is an attendant or 
operator on hand at all times. All 
of the logs, charts, etc., are avail- 
able to each of the operators on the 
shift as a basis for operating. One 
of the most vital things to be re- 
corded is that information pertain- 
ing to any change, regardless of 
how minute, in the control settings 
of the air handling units. For this 
reason a change notice sheet is 
filled out by the operator at the end 
of his shift, on which is indicated 
any changes made in control set- 
tings and why they were made, as 
well as the date. This information 
is then recorded in a general log 


except in a general way, since 
each system has its own peculi- 
arities of operation due to in- 
ternal load conditions, exposure, 
peak conditions, etc. It may be said, 
however, that in the main, each sys- 
tem has the following general con- 
trols: A room thermostat which 
controls the action of the face and 
bypass dampers and the operation 
of an automatic water valve con- 
trolling the admission of the re- 
frigerant or heating medium to the 
coils; a discharge control which, in 
conjunction with the mixed air con- 
trols, governs the action of the out- 
side air louvers which are intercon 
nected with the return air dampers 
to prevent the introduction of too 
cold air to the spaces conditioned ; 
and a high limit thermostat situated 
in the outside air stream controlling 
the action of the outside and return 
air dampers in summer to prevent 


ments of these general controls to 
combat some local conditioning 
problems requiring slightly different 
air temperature or distribution from 
the main area. This system of con- 
trol has proved very successful in 
maintaining the precision manufac- 
turing conditions that the product 
requires. 

In order to aid the operators in 
securing the proper operation from 
each one of the sub-controls (as well 
as from the general system) a 
framed blueprint of all control pip 
ing and control sequence is attached 
to each unit, as well as complete 
operating instructions for the unit. 
With these aids, the operator has 
only to consult them in order to re- 
fresh his mind as to what controls 
he should adjust to obtain any con- 
dition for which the manufacturing 


space calls. Much valuable time is 


saved in this manner, since it is ex- 
ceedingly difficult to carry the se- 
quence of all unit controls in one’s 


mind. 


Safety 


Safety is a subject given much 
consideration at this plant, with the 
result that there has never been a 
lost time accident or other accident 
of a serious nature involving the ai 





kept at all times to 
record the work, dif- 
ficulties and instruc- 
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conditioning equipment in the two 
years that the plant has been operat- 
ing, despite the fact that the opera- 
tors are constantly handling large 
horsepower motors, high speed 
drives, electric filters whose plate 
voltages are approximately 13,000 
volts, and like equipment. The sys- 
tems themselves are designed with 
all possible thought to safety and 
operating convenience in mind. 
Safety switches are installed on 
all doors leading to the high voltage 
filter sections and all equipment of 
a dangerous nature is _ plainly 
marked and protected. Motors, 
drives and sheaves are protected 
with safety netting guards. Operat- 
ing instructions for all electrical 
equipment are framed and posted 
near the units. Heavy gage safety 
netting is installed over all return 


air openings in the floors of the 
penthouses containing the condition- 
ing equipment, and all other open- 


A framed blueprint of all control piping and 
control sequence is attached to each unit 


ings in the units where injury to the 
might Various 


means, such as safety bulletins and 


operators occur. 
reminders, are brought to the atten 
tion of the operators in order that 
they will not relax their vigilance 
when operating dangerous equip 
ment. Injuries of any sort have 
been negligible. 


Maintenance 


Proper physical maintenance of 
air conditioning equipment is highly 
important and too much thought 
cannot be given to the subject in 
order to devise faster and mere efh 
cient ways of doing this work. 

At the plant under consideration, 
a card file index is kept on all main 
tenance schedules r2quiring regula: 
attention, such as motor and fan 
bearing lubrication, and particularly 
filter cleaning, since the nature of 
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control on July 28, 1941. 


tubing with a false statement that the 


rating of A-10 because the material 
was to be used as emergency inven- 
tory for three hospitals. Inquiry re- 
vealed that the supply house had no 
such orders from the hospitals named. 
All priority assistance has been with- 
drawn from the firm until March 1, 
1942, by suspension order No. S-2. 








The Prioutios Picture... 


All chlorine produced in the 
United States will be subject to direct 
allocation after February 1, 1942, in 
accordance with the terms of an 
amendment to general preference 
order M-19 issued December 20 by 
the director of priorities of OPM. 
War demands for chlorinated prod- 
ucts have accentuated the shortage of 
chlorine which was the occasion for 
placing chlorine under full priorities 


Suspension orders were issued 
December 20 by the OPM priorities 
division against a plumbing supply 
house for violation of priority orders 
and regulations. According to the 
OPM, this supply house ordered 4740 
ft of brass pipe and 720 ft of copper 


order was entitled to a _ preference 





Solid Fuels—Secretary of the In- 
terior Harold L. Ickes recommended 
December 11 that all agencies of the 
United States government which use 
solid fuels plan their fuel purchases 
to provide a comparatively large sup- 
ply for storage purposes in view of 
wartime conditions. Simultaneously, 
he requested information on the solid 
fuel requirements for the government 
during 1941 and 1942. 


Chromium—Two orders sharply 
limiting the use of chromium and 
chrome steel were announced Novem- 
ber 27 by the director of priorities of 
OPM. The first, M-18-a, places in 
the hands of the director of priorities 
direction of all deliveries of chro- 
mium. The second, an amendment to 
M-21-a, prohibits the manufacture and 
delivery of alloy iron or steel con- 
taining 4 per cent or more chromium 
except on A-10 or higher preference 
ratings. Effect of the two orders will 
be to retain for defense manufacture 








all the high chromium content alloy 
steel produced after December 1, 
1941, and to earmark for defense the 
nation’s stock of chromium. 





cleaning electric filters, ‘but since 
the capillary type filters are remov- 
able, they are transported to a cen- 
tral room where suitable vats and 
tanks containing cleaning solutions 
are available. The cleaning medium 
employed is a compound of sodium 
hydroxide and sodium phosphate in 
solution with water. High pressure 
steam is used as a final blow-off. 

Several spare sets of cells are 
kept in stock to install in the units 
when the dirty cells are removed for 
cleaning, so that no unit operates 
without adequate filtering at any 
time. 

Where necessary, the electric fil- 
ters are charged with a light vis- 
cosity oil spray to aid in impinging 
the dirt particles. This spray is ap 
plied by means of a small compres- 
sor and a paint spray gun of the 
pressure type, which is portable and 
may be easily carried from one unit 
to another by one man. Extra con- 
venience outlets are installed in each 
penthouse to provide power for 
spray gun compressors, electric 
drills, etc. Only filters in the office 
sections are usually given this oil 
treatment, since the manufacturing 
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units usually pick up from the re- 
turn air stream a sufficient quantity 
of cutting oil, surface oil, etc., to 
keep the filter cells well oiled. 

All air conditioning equipment 
and the penthouse interiors are well 
painted. The floors of the pent- 
houses and units are painted a brick 
red color, while the unit casings 
and equipment are painted gray of a 
shade selected to require a minimum 
amount of upkeep. Both as a 
maintenance feature and an operat- 
ing aid, all piping is painted alumi- 
num and lettered to designate the 
fluids carried. 


Repair Parts 


Preventive maintenance is also 
given extensive consideration. The 
plant operates 24 hours a day, seven 
days a week, and 30 days a month— 
hence any shutdown of equipment is 
highly ufidesirable. As mentioned, 
complete checks of all equipment are 
made twice each shift in an effort 
to locate and correct any trouble be- 
fore it assumes serious proportions. 
A complete stock of replacement 
parts for all air conditioning equip- 





ment is carried, so that when a re- 
placement part is needed for an 
emergency repair on the equipment, 
the item is taken out of stock. 

In these days of difficulty in se- 
curing parts and equipment for 
emergency repairs, the replacement 
parts stock assumes greater impor- 
tance in keeping the equipment run- 
ning on a continuous schedule. In- 
dex files are kept of all parts stock, 
and any item taken from stock for 
a repair is immediately re-ordered 
from the supplier. 

A large belt board designed to 
take as much strain as possible from 
suspended belts holds all ropes and 
drives for the blowers, pumps, etc., 
and the belts are properly tagged so 
that no difficulty is experienced 
when a particular drive or rope is 
needed for replacement. 


Fire Routine 


Another item of interest is the 
fire routine which the operators fol- 
low in the event of an emergency. 
Due to the fact that extensive manu- 
facturing operations involve milling, 
burring and grinding of magnesium 
parts, occasionally small magnesium 
fires are started from machining 
sparks or other sources. These 
small fires are of no particular im- 
portance, except to create a very 
dense white smoke that is soon car- 
ried from the discharge air stream 
from air conditioning ducts from 
one part of the building to another 
very rapidly. 

When such a condition exists, an 
operator is immediately dispatched 
to all affected air conditioning units 
to manipulate certain controls de- 
signed to provide instantly 100 per 
cent outside air to the units regard- 
less of what conditions the tempera- 
ture controls are calling for. While 
this opening of the outside air lou- 
vers somewhat upsets the space 
temperature at times, the time in- 
volved in clearing the building com- 
pletely of smoke is something 
around 10 minutes and the space 
temperature is quickly brought back 
under control. 

In the event of a fire of large pro- 
portions, however, controls are also 
available to cut off all outside air 
manually when the fans are stopped, 
which would be done in the case of 
a serious fire in order to avoid addi- 
tional draft. 
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DUST CONCENTRATION—In the series 
of four articles, of which this is the con- 
clusion, equations have been derived by 
means of which it is possible to predict 
dust concentrations in enclosed spaces 
both before and after equilibrium condi- 
tions have been reached and when either 
continuous or intermittent filtering pro- 
cesses are involved. Examples have been 
worked out illustrative of the methods to 
be employed in the analysis of both con- 
tinuous and intermittent filtering sys- 
tems. . . . The equations derived have 
been placed on a particle per cubic foot 
basis but can be translated quite readily 
to a weight per cubic foot basis and prob- 
ably to a “soiling power” per cubic foot 
basis. The possibilities of analysis by 
these methods are quite varied as appli- 
cation can be made not only to dust and 
pollen in residential and commercial 
s’stems designed for comfort and health 
air conditioning, but also to some extent 
in industrial dust control problems. These 
same equations in modified form can 
also be applied to various other types of 
air quality control problems involving 
concentrations of foreign gases or par- 
ticulate matter. Thus, it is possible to 
apply this same theory to the analysis of 
carbon dioxide concentrations, bacteria 
counts and other similar problems. . . . 
The preceding articles appeared in HPAC 
in December, 1940, February, 1941, and 
May, 1941... . The authors are, respec- 
tively, director and assistant professor at 
the engineering experiment station of the 
University of Minnesota. Professor Row- 
ley is also a member of HPAC’s board 
of consulting and contributing editors. 
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Air borne dust particles magnified 1000 times 


DUST CONCENTRATION 


Frank B. Rowley and Richard C. Jordan Explain 
the Practical Applications of Their New Method 


N previous issues of HPAC 

[December, 1940, February 

and May, 1941], equations were 
derived by which it is possible to 
predict the dust concentrations in 
enclosed spaces when continuous or 
intermittent filtering of the air is 
employed. It is the purpose this 
month to give examples of the ap- 
plication of these equations to prac- 
tical problems. 

It should be realized that there 
are two methods of analysis which 
can be followed: (1) the actual 
quantitative prediction of the dust 
concentration in a structure can be 
made; and (2), the relative efficacy 
of various factors in reducing the 


dust concentrations can be predicted. 
Thus, in the latter case, studies can 
be made to determine the effect of 
varying the rate of filtering or of 
varying the proportion of outside to 
recirculated air. In those cases 
where there is insufficient informa- 
tion to evaluate all of the factors 
which affect the final dust concen 
tration, this latter method of analy- 
sis must be employed. 


Factory Dust Control 


For example, in a factory where 
it is difficult to determine the actual 
number of dust particles per minute 
being discharged to room air by 
certain machines, it is still possible 
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to study the effectiveness of the 
dust control system by making rea- 
sonable assumptions as to this fac 
tor. In this way relative results 
are determined. The following ex 
ample indicates one method by 
which application of this theory can 
be made to industrial dust problems 

Example 1—A foundry has in- 
side dimensions of 100 ft x 50 ft x 
15 ft. An exhaust system with a 
capacity of 1250 cfm is used for 
ventilation. When the exhaust sys- 
tem is not operating, the infiltration 
for a 10 mph wind, as calculated 
from the crackage, is 325 cfm. Dust 
count studies made on the interior 
and exterior air show the inside air 
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concentration to be 15,000,000 par- 
ticles per cu ft under normal operat- 
ing conditions with the exhaust sys- 
tem in operation when the outside 
air concentration is 300,000 par- 
ticles per cu ft. It is required to de- 
termine the following: (a) The rate 
at which dust is supplied to the air 
by interior dust sources. (b) The 
capacity of an exhaust system neces- 
sary to reduce the interior dust con- 
centration to 6,000,000 particles per 
cu ft. (c) The interior dust con- 
centration when the exhaust system 
is not operating and the only source 
of ventilation is the air entering and 
leaving by infiltration. 

Solution— 

a) In the solution of this prob- 
lem it is first necessary to assume 
some typical size-frequency distribu- 
tion for the air borne foundry dust, 
since this has not been found di- 
rectly by experiment. Such a size 
distribution has been determined by 
J. J. Bloomfield [Size Frequency of 
Industrial Dusts, U. S. Public 
Health Report No. 48, p. 964, Au- 
gust, 1933] from dust samples taken 
from foundry air. Table 1 shows a 
summary of these data together 
with the settling velocities as calcu- 
lated by Stoke’s law and Cunning- 
ham’s correction factor. Spherical 
particles and a specific gravity of 
2.0 have been assumed. If this dis- 
tribution is used for purposes of the 
present problem, the theoretical ve- 
locity of fall calculated by means of 
equation 2 on p. 702 of the Decem- 
ber, 1940, HPAC becomes 0.0248 





Symbols 


A = floor area of enclosed space, sq ft; 

C, = average dust concentration, particles 
per cu ft; 

Ce inside air dust concentration, par- 
ticles per cu ft; 

Ce outside air dust concentration, par- 
ticles per cu ft; 

D = dust produced from inside sources, 

particles per min; 

= filtering efficiency, per cent; 

= outside air, cfm; 

. = infiltration air when blower operat- 
ing, cfm; 

M.= exfiltration air when blower oper- 
ating, cfm; 

N = recirculated air, cfm; 

t; = length of “on” period of operation, 
minutes ; 

ts = length of “off” period of operation, 

minutes ; 

= net volume of room, cu ft; 

v — effective settling velocity of dust, 
fpm. 





fpm. If a correction factor of 0.5 
is applied to this velocity to correct 
for turbulence and irregular particle 
shape [see February, 1941 HPAC, 
p. 101] the actual velocity of fall, 
v, is then 0.0124 fpm. 

The rate of dust production by 
internal sources may now be calcu- 
lated by equation 7, p. 100, Febru- 
ary, 1941, HPAC. This equation 
is 

LC. + D+ FC. (1—E) 
Cox Me Gis ear 
M+NE+ Av 
In this example C; 15,000,090 
particles per cu ft, E = O per cent 
(no filtration of air), N = O (no 
recirculated air), v = 0.0124 fpm, 
Table 1 


Foundry Dusts. 


DIAMETER 
IN Mi RONS 
2 99—2 50 
2 49——2 00 
1 99—-1 50 
1 .49—-1 .00 
0 90—0 50 
0 .49—+4) 00 


A = 5000 sq ft, C, = 300,000 par 
ticles per cu ft, F — 0, L = M = 
1250 cfm (infiltration and exfiltra- 


tion equivalent to exhaust air). 
Then 
D=Cr.(M+ Av) —LC. 
15,000,000 (1250 + 5000 
0.0124) — 1250 300,000 
= 19,305,000,000 particles per 
min. 
b) In this case C, = 6,000,000 
particles per cu ft, C, 300,000 


particles per cu ft, D = 193 & 10° 


particles per min, Av = 62 cfm, 
F=-0,N =Oand E=0. Sub- 
stituting these values in the equa- 


tion for C, given above and solv- 
ing for the rate of exhaust air, 


OF ab cindcipiicaengil 
Cer— Co 
193 X 10°— 62 K 6 & 10’ 

6 X 10°— 3 X 10° 

= 3320 cfm 

c) In this case all values are the 
same as for part (a) with the ex- 
ceptions that L = M = 325 cfm, D 
= 193 & 108 particles per min and 
C, is unknown. Substituting these 
values in the above equation for C, 
and solving for the interior equilib- 
rium dust concentration, 

LC. +D 


C: = 
M + Av 
325 X 3 & 10° + 193 & 10° 
325 + 62 
= 50,000,000 particles per cu ft. 





AVERAGE FREQUENCY 
IN Per CENT 
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Contaminants 


In addition to problems involving 
the analysis of dust concentrations 
in enclosed spaces, these same equa- 
tions can be used to determine the 
concentrations of any gaseous or 
particulate contaminants. The fol- 
lowing two examples are given as 
illustrations of the varied uses to 
which this type of analysis may be 
put. 

Example 2—A _ lecture 
seating 100 equipped 
with a ventilation system capable 
of supplying 10 cfm of outside air 
per person. When the system is 
in operation a positive pressure is 


room 


persons is 


Frequency Distribution and Calculated Settling Velocities for Air Borne 
(Data from U. S. Public Health Report No. 48, p. 964, August, 1933) 


SetrTuinGc Vevocity, Fem 
PARTICLE OF MEAN DIAMETER 
0 0948 
0 0644 
0 0396 
0 0209 
0 0081 
0 0012 


built up in the room, thus prevent- 
ing infiltration. When the system 
is not operating, the rate of infiltra- 
tion corresponding to a 10 mph 
wind is 150 cfm. It is required to 
determine the following: (a) The 
carbon dioxide concentration in the 
room with the ventilation system in 
operation and with a capacity audi- 
ence. (b) The carbon dioxide con- 
centration in the room with a ca- 
pacity audience and infiltration as 
the only source of ventilation. 

Solution— 

a) The volume of CO, exhaled 
per person is approximately 0.5 
to 0.6 cfh and may be taken as 
0.55 cfh. The concentration of CO, 
in outside air may be taken as 3 
parts in 10,000. If we consider C 
now to represent concentration of 
CO, in air instead of atmospheric 
dust concentration, D, the rate at 
which CO, is introduced into the 
air, and simplify the equation for Cy 
given above by eliminating those 
terms equal to zero. 


D+ FC. 

c= ge -—— 
The term C, = 0.0003 cu ft CO, 
per cu ft of air, F = M = 10 X 


100 = 1000 cfm, and D = (0.55 
x 100 + 60) = 0.92 cfm of CO,,. 
Substituting these values in the 
above equation and solving, 
0.92 + 1000 * 0.0003 


Oo= 
1000 






: 
e 

















=12.2 parts CO: per 10,000 
volumes of air. 


b) In this case all terms are the 
same as in part (a) with the ex- 


ception that F M = 150 cfm. 
Solution with this reduced rate re- 
sults in C; = 65 parts CO, per 10,- 
000 volumes of air. 

This concentration of 0.65 per 
cent CO, is slightly below that un- 
der which physiological ill effects 
would be experienced but probably 
would be accompanied by unpleas- 
ant odors. It is considerably 
higher than good ventilation stand 
ards would permit. 


Bacteria 


Example 3— An auditorium 
with a seating capacity of 1200 per- 
sons is supplied with 11,250 cfm 
outside air and 22,950 cfm recircu- 
lated air. Air cleaning is accom- 
plished by means of air washers 
which under actual test show a re 
duction in bacteria count of 72 per 
cent without the addition of any 
germicide to the spray water and 
85 per cent when the water is 


- Poses 
“ht 
~~ on 
—— 





treated with benzylphenol. Tests 
are made on the completed installa 
tion with a capacity audience in the 
structure and with no germicide in 
the spray water. It is found that 
there are 830 organisms per 100 
cu ft of recirculated air entering 
the washer and 178 organisms pet 
100 cu ft of outside air. 

It is required to determine the 
following: (a) The number of bac 
teria per minute supplied to the 
room air by the audience. (This will 
not include those bacteria directly 
interchanged between adjacent in 
dividuals.) (b) The bacterial con 
centration in the auditorium air 
when the washer spray water is 
treated with benzylphenol. (c) The 
bacterial concentration in the audi 
torium air if all air in the supply 
ducts is treated by means of ultra 
violet ray lamps capable of reducing 
the bacterial content of the air 100 
per cent. 

Solution 

a) In the solution of this 
problem the same equations pre 


Test apparatus for determining air 
filter efficiency on weight basis 
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viously derived can b 
redefining C as the concentrat 

of bacteria per cu it oO air arm 
D as the number of organisms pet 
minute supplied by interior sources 
Then, with reference to our con 


plete equation for C; given above, 
of 8.30 bacteria per cu ft, C 

1.78 bacteria per cu it, / 72 pet 
cent, M 11,250 cfm, / 11,250 
cfm, ] 0 (a positive pressure 1s 
maintained inside the structure by 
the introduction of outside air), and 
N 22,950 cfm. The velocity of 


settling is assumed to be negligible 
The equation for C,; may be solved 


for D and these values substituted 


Hence, 
D oF { \/ ’ N/ ; ‘a 
5 (11 0 + m0 0.7 
1] 0 1.78 0 
5,000 bacteria per minute 
b) The rate, D., with which bac 


; ' 1 4} : 
teria are being supplied to the in 


terior of the auditorium is now 


known and the desired value is the 
concentration of bacteria in the ai 
\ll quantities are the same as for 
































part (a) with the exception that E 
= 0.85. Hence, 

. D+ FC. (A—E) 

Cex -- — 
M+NE 
225,000 + 11,250 X 1.78 (1 — 0.85) 


11,250 + 22,950 * 0.85 
7.2 bacteria per cu ft. 
c) In this case E = 1.0 and all 
other quantities remain the same. 
Hence, 


225,000 
Cr 


11,250 + 22,950 
6.6 bacteria per cu ft. 

It is interesting to note the small 
reduction in bacterial content of air 
in this problem (8.3 to 6.6 bacteria 
per cu ft) when the efficiency of 
bacteria elimination is increased 
from 72 per cent to 100 per cent. 
lf the problem is carried a step 
further and bacterial content calcu- 
lated for the condition of 0 per cent 
efficiency (neither an air washer nor 
ultraviolet iamp in operation), the 
result is found to be 21.8 bacteria 
per cu ft. This affords an illustra- 
tion of the diminishing filtration re- 
turn with increasing efficiency as 
discussed in our article in the May, 


1941, HPAC. 


Off and On 


Some structures are equipped 
with mechanical forced air heating 
systems in which the periods of op- 
eration are controlled by the heating 
requirements of the building, and 
the air filtration process is inciden 
tal. Thus, during the cold winter 
months when heating requires that 
the system operate comparatively 
long periods of time, the ratio of in- 
side to outside dust concentration 
will be much lower than in the 
spring and fall months when the 
intervals of operation are short and 
the periods between operations are 
long. The following example af- 
fords a good compafison between 
the dust concentrations in a struc- 
ture conditioned in this manner and 
ore in which continuous filtration 
takes place. 

Example 4— A _ small office 
building 60 ft x 20 ft x 10 ft has 
a maximum design heat loss of 135,- 
000 Btu per hr and an average heat 
loss of 77,400 Btu per hr in the 
month of January and 10,680 Btu 
per hr in May. Infiltration corre- 
sponding to a 10 mph wind is 120 


The United States Civil Service 
Commission has announced that 
plumbers and s‘eamfitters are to 
be appointed to the government 
service from civil service employ- 
ment lists. The positions pa 
$1680 a year. No written test will 
be given. Applicants will be rated 
on the extent and quality of their 
experience. 





LS TSE A ec s f 
GOVERNMENT NEEDS STEAMFITTERS 


A copy of the examination an- 
nouncement and application forms 
may be obtained from any first or 
second class post office or from 
the commission's central office in 
Washington. Applications must be 
on file with the U. S. Civil Service 
Commission, Washington, D. C.., 
not later than February 5. 








cfm. The air filtration system has 
an efficiency of 50 per cent based 
upon dust particle count. The ca- 
pacity of the blower system is 1800 
cfm and the average outside air 
dust concentration is 500,000 parti- 
cles per cu ft. Determine the fol- 
lowing: (a) The average interior 
dust concentrations for the months 
of January and May when interimit- 
tent filtering of the air takes place 
proportional to the heating demands, 
and there is no provision for out 
side ventilation air. (b) The av- 
erage interior dust concentration 
when the system is designed for 
continuous filtration with modula 
tion of the heating and there is no 
provision for outside ventilation air. 
(c) The average interior dust con- 
centration when the system is de- 
signed for continuous filtration with 
modulated heating and 150 cfm of 
outside air is introduced. 

Solution— 

a) @his portion of the problem 
may be solved by the aid of 
equation 4 derived on p. 305 of the 
May, 1941, HPAC. It is assumed 
that there are no internal dust 
sources (D = 0) and that no ven- 
tilation air is introduced (F = 0). 
Then L = L’ = M = M’ and the 
equation reduces to, 

LC. 


Ce eee _ 


t; 
ti + t 


, 77,400 
For January — — ee 
t, +t, 135,000 
t, 
= 0.573, and for May _= 
t+ t, 
10,680 


——— = 01.079. Also L = 120 
135,000 


cim, Cy 500,000 particles per 
cu ft, E = 0.50, N 1800 cfm, 
and Av = 60 * 20 X 0.003 = 3.6 
(the approximate dust size fre 
quency distribution given in the ex- 
ample on p. 101 of the February ar- 
ticle is assumed). Then for the 
month of January, 


120 « 500,000 


120 + 3.6 + 1800 X 0.50 X 0.573 
= 93,500 particles per cu ft 
and for the month of May, 


120 * 500,000 


Ca . 
120 + 3.6 + 1800 0.50 * 0.079 
= 309,000 particles per cu ft. 

t, 
b) If we consider 1.0, 
t, +t, 


the equation can be used to solve 
this portion of the problem with all 
the remaining values the same as 
in part (a). Thus, 
120 & 500,000 
C= —- ~~ 
120 + 3.6 + 1890 & 0.50 
= 58,600 particles per cu ft. 

c) The equation for C; may be 
used for the solution to part (c) 
with L = 0, F = 150 cfm, M 
150 cfm, N = 1800 cfm, E = 0.50, 
D = 0, Av = 3.6, and C, = 500,- 
000 particles per cu ft. Then, 

FC. (1—E) 


~ M+NE+ Av 


150 *« 500,000 * 0.50 


150 + 1800 * 0.50 + 3.6 


= 35,600 particles per cu ft. 


This concentration is lower than 
that calculated in part (b) because 
in this case all outside air is intro- 
duced through the ventilation sys- 
tem and filtered, and all infiltration 
air has been eliminated by building 
up a positive pressure in the space. 
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| “OPEN FOR DISCUSSIO 


Communications to the Editor 








THe EpiIror 


reading IF. F 

Air Dis 
Slots, pub 
lished in the May and June issues 
of HPAC, 
ments of 
and D. W. Nelson appearing in Sep 
My Mr. 
treatment of sub 


[ have enjoyed 
articles on 
Narrow 


Stevenson’s 


charge from 





together with the com 
Professors J. R. Fellows 
tember. impression of 
the 
ject is that he approached it from a 


Stevenson’s 


practical angle with the idea of de- 
veloping simple formulas or rules 

speak—that 
would be valuable to the engineer in 
In so do 
ing some of the scientific formulas 


rules-of-thumb, so to 
the air conditioning field. 


may have been slighted, but it ap 
pears to me that Mr. Stevenson has 
specified rather definite limitations 
for the pre 
sented. With particular reference to 


use of the formulas 
the formula for throw, it might be 
a little clearer if it is stated that the 
throw in feet is equal to 

Slot 


Cim per Sq Ft of (rea 


is 
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AIR DISCHARGE 
FROM NARROW SLOTS 


[ believe this formula gives ap 


proximate results only and does not 
slot 1s 


give reasonable values if the 


much more than 3 in. hig! ly 
Stevenson pointed out that the cor 
in the formula varies 


l to 1 in 


and slots 2 to 3 in. high 


stant 
as between slots 
I beg to disagree somewhat wit! 


Nelson 


economic aspect of narrow slots vet 


Professor regarding the 


industrial air condi 


sus grilles for 


tioning \ long succession of nat 


row grilles would be of little value, 
unless some dampering arrangement 
were provided; that is, unless eacl 
| 


short section of grille were individu 


ally designed to suit its particular 


location along the duct length. Sucl 
design would patently be impract 
cal for the ordinary run of job. Fur 


thermore, an adjustable slot can be 
constructed tor as little or less tl 
an open hole with a damper 

Narrow slots for air distribution 
have been used for many years, and 


are still extensively used, in orange 


prece TT ling 


rooms, grape 


storage 
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elbows in the ducts. The added ex- 
pense of turning vanes behind a 
long, narrow slot is seldom justifi- 
able, since adjustment of the height 
of the slot itself will ordinarily give 
satisfactory air distribution. 

[ believe Mr. Stevenson has made 
a valuable contribution to the engi- 
neering information on the subject 


of air distribution from narrow slots. 
Further investigation of this sub- 
ject by the research facilities of the 
American Society of Heating and 
Ventilating Engineers should be a 
worthwhile project—H. M. Henp- 
RICKSON, assistant chief engineer, 
Los Angeles office of York Ice Ma- 
chinery Corp. 


CAN CEILING OUTLETS 
KAYO CEILING SMUDGE? 


THe Epiror 

[ have read with much interest 
Mr. Espenschied’s comments (on pp. 
752-753 of the December HPAC) 
on the ceiling smudge article which 
Mr. Wills and I wrote for your No 
vember issue. 

In the main, I do not feel that Mr. 
K’spenschied’s conclusions differ ma 
terially from ours. We stated, “The 
supply air, that which passes 
through the duct, is mainly guilty” 
and again, comparatively 
clean ceilings may be had if these 
precautions are taken.” 

Mr. Espenschied stated that only 
some of the outlets showed dirt pat- 


terns. It is obvious that conditions 


surrounding the dirty outlets were 
unusually severe—much more se 
vere than would be encountered on 
the average job. 

It would therefore seem reason 
able to assume that under normal 
conditions a good filter properly in 
stalled would give excellent results, 
certainly much better than would be 
the case if the supply air were not 
We still firmly 


believe that in by far the greater 


properly filtered. 


percentage of cases, comparatively 
clean ceilings may be had if the pre 
cautions we recommended in our 
November article are followed. 
G. F. NIGHTINGALE. 


PROTECTING TANKS AND 
SPRINKLING SYSTEMS 


Tue Eprror 

Referring to the article in the 
November HPAC, on electric heat 
ing of piping and tanks, we have 
engineered numerous installations 
to prevent damage because of freez- 
ing. 

Water towers of either steel or 
wood construction, standing 20 ft 
or higher above the ground, are 
troubled during cold months with 
the water freezing in the large diam 
eter pipe running down from the 
bottom of the storage tank to the 
ground. Even insulating this pipe 
will not prevent the water freezing, 
and in some cases even the surface 
of the water in the storage tank may 
also freeze. As a matter of fact, 
the installations we have made have 
all been to prevent freezing of the 
water surface in the storage tanks. 

This has been accomplished by 
running a 2 in. pipe up vertically 
alongside of the main pipe, connect- 
ing the 2 in. pipe into the main pipe 
rear the ground, and extending the 
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in. pipe up into the storage tank 
to a point slightly below the mini 
mum point to which the surface of 
the water may drop in the storage 
tank. A 5 kw immersion heater is 
inserted into the 2 in. pipe near the 
ground end, and the sensitive bulb 
of a thermostat is placed in the stor- 
age tank, slightly below and near 
the outlet end, at the top of the 2 in. 


pipe. The result is that warm 
water, heated by the electrical 
heater at the bottom of the 2 in. 
pipe, rises through the 2 in. pipe 
and discharges in the storage tank 
near the water surface, making it 
impossible for the surface of the wa- 


ter to freeze completely across inside 
the tank and, accordingly, avoiding 
any possibility of a condition arising 
where it was required to draw off a 
large volume of water from the stor 
age tank, which would be impossible 
if the water surface were frozen 
solid, since there could be no equali 
zation of air pressure underneath 
the surface of the ice 

Such installations are economical, 
since they operate only when the 
water temperature drops to the 
freezing point and insure complete 
protection of water storage tanks 
that are used as fire protection. 

Another application is in factory 
buildings that are unheated and at 
the same time are provided with a 
sprinkling system for fire protection 
In such cases, the piping of the 
sprinkling system is provided with 
a return line instead of being a 
dead-end sprinkling system, and at 
suitable points a 1000 watt immer 
sion heater is installed to maintain 
the temperature of the water above 
the freezing point. Some means is 
provided to assure circulation of the 
water in the sprinkling system, 
either by natural convection or by 
means of a circulator. Automatic 
control consists of a suitable ther 
mostat set so its contacts will close 
when the temperature in the room 
drops below the freezing point. That 
turns on the immersion heater, so 
that the complete system is kept 


from freezing.—M. M. Greer, man 


ager of industrial sales, Edwin I 
Wiegand Co 
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CHEMICAL CONDITIONING SYSTEM 
FOR INDEPENDENT HUMIDITY CONTROL 


E. A. Windham Describes System Serving Administration 


and Factory Offices of an Important New Defense Plant 





ELL water for cooling 
during 
conventional heating for 





summer months, 
the winter season, and independent 
control of the humidity factor by a 
chemical conditioning system fea 
ture the air conditioning at one of 
America’s new and important de- 
fense plants. 

The chemical air conditioning sys 
tem consists of four units. One is 
situated in the basement of the ad 
ministration building and provides 
20,000 cfm of air. The other three 
units are in the two penthouses over 
the factory offices and furnish 25,000, 
20,000 and 15,000 cfm of air, re- 
spectively. Outside air comprises 
30 per cent of the total air circulated 
in each case, except for the 15,000 
cfm unit which supplies 100 per cent 
outside air for the cafeteria. All the 
units are similar in principle and 
purpose of operation. 


CHEMICAL conditioning puts the rela- 
tive humidity under independent con- 
trol, unaffected by the dry bulb tempera- 
ture. In the installation described here, a 
“ceiling” of 40 per cent relative humid- 
ity in the conditioned spaces is estab- 
lished under maximum load conditions; 
under loads below the maximum, the 
relative humidity in the conditioned 
spaces is below the 40 per cent value. 
The author is New York district sales 
manager for Surface Combustion Corp. 

















































































































The chemical control equipment ings is long and narrow v ing 
comprises contactor cells whic! percentage of window art 
provide a chemical solution “was! long sides of the building e the 
for the incoming outside air; a southwest and northeast, a1 here 
generator for reconcentrating is a substantial fluctuatior the 
recirculating the solution, and cooling load as the sun s 
solution heater and a solution cooler ing the day. In order to handle t 

The outside air first comes in cor hifting sun load eftective the 
tact with the filters and tempering Idings are « ed into ones 
coil, and then is drawn throug with a thermostat situated ear 
the contactor cells where it 1s e zone ( ol ) 
midity conditioned. The outside air for each oi these spaces 
fan then discharges this air int Che ermostat control uring 
main return air plenum. The main summer op S$ ac lished 
air supply returns from the spaces \intaining a fixed discharge 
and is mixed with the humidified temperature at , Ip far 
dehumidified outside air. This air is \ thermos in « ( dis 
then filtered, and heated or cooled charges n late e 54 well 
(depending upon the season of the wate he « g le 
year). The main supply fan then to maintai x emp re j 
delivers the air through the ducts t he supply ducts 
the spaces to be conditioned During winter operat ( 

conditioning system is used primat 

Control . | dific und 
| 7 

ventila { la Ss S 

Thermostats provide control ot taken cart di tors 

the temperature. Each of the build As the : pped 
Ve -& YEB-5SI UF Pe £ 
| >» |/9500 CM lehumidi fier 6508 <| 9 
95 F 08 650 lb perHr\ \*\ \¥ paBna 
~~ UV 
108 Gr Water "| Daeg: ee 
— >| per lb / Removed AP aeg , 
' 
‘Tempering PAID 
~. ' F 74) > 
bar's 5PM 
le | 
Steam 
\ i» ra ; 7 _ le A 
(55? Lb oer Hr | zeae Hea er] ' Y 
Stearn > 
| || Sotution Cooler 
Solution a 
Heater \\ <f 80.4 F 
CP, 
205 Ui MS Waste Alr- Pe) 4 
235 F 3 ~ 
kan 4 HF 
_ PUPIO 74 HP r- 
z é | 
~ VAGRAM | 
—=——| fegereraror 
a ae a 
25 


Heatine, Preinc anp Am Conopirroninc, January, 1942 


























with two speed motors, the fan fs 
operated at half speed in winter, and 
the temperature at the fan discharge 
is fixed at approximately room tem- 


perature 


Relative Humidity 


It is generally conceded that man 
is susceptible to changes in tem- 
perature, but he is not quick to sense 
changes in relative humidity. This 
has lead to the assumption, by many 
observers, that relative humidity is 
not as important in comfort air con 
ditioning as is dry bulb temperature. 
Numerous installations of chemical 
humidity control systems have 
proved, however, that somewhat 
higher dry bulb temperatures at 
lower relative humidities do provide 
desired comfort conditions. 

While the outstanding purpose of 
the system described above is to 
control humidity accurately by sim 
ply controlling the solution tempera 
ture, as used in industrial processing 
applications, it is considered that a 
constant solution temperature con 
trol is more advantageous in com 
fort conditioning. Some engineers 
feel that a 30 to 40 per cent relative 
humidity is the optimum. In this 
particular application, conditions 
were set at 82 F dry bulb and 40 
per cent relative humidity maximum. 
\ constant solution temperature in 
effect places a ceiling on the rela 
tive humidity within the conditioned 
space, under maximum load condi 
tions. In this instance there is no 
actual humidity control, insofar as 
attempting to maintain a definite 
relative humidity. Under any other 
load conditions (below maximum) 
the relative humidity is lower than 
designed. This is the opposite effect 
than that obtained by mechanical 
refrigeration methods; in such cases 
there is a low limit on relative hu 
midity and they often are designed 


Top—View of chemical dehumidification 
air conditioning equipment at industrial 
plant, showing outside air supply fan 
which draws air through the contactor 
cells which are situated within the room 
indicated by door 6, and discharges it 
into the main return air plenum. . 

Center Main return air plenum, indi- 
cated by doors 2 and 3, where outside 
supply air is mixed with return air and 
is heated or cooled and discharged into 
duet system for delivery to spaces to be 
conditioned. . . . Bottom—Regenerator 
in the basement of the administration 
building. The solution heater and solu- 
tion cooler are along the wall at left 
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so that uuder less than design load 
conditions, the relative humidity is 
higher. 

The actual results obtained by the 
system in this plant during the first 
year of operation have been most 
satisfactory. Operating charts sub- 
stantiate this fact by making com- 
parison of actual inside and outside 
weather conditions for summer 
months. There was a variance of 
both temperature and humidity con- 
ditions, as previously explained, due 
to control of maximum conditions 
only. However, these variations 
never fluctuated greatly from the set 
conditions, and were always within 
the comfort limits. 


The Prouties Picture —————— 

































The production requirements 
plan, a streamlined scheme for 
granting priority assistance to manu- 
facturers engaged in essential produc- 
tion, was issued December 3 by the 
OPM division of priorities. The pro- 
cedure is designed to help many thou- 
sands of manufacturers of products 
needed for defense or essential civil- 
ian use to obtain priority ratings 
which will cover their materials re- 
quirements for three months at a time. 
A manufacturer who applies for pri- 
ority assistance under the production 
requirements plan will show the type 
and volume of products he has been 
making, their use in relation to de- 
fense or essential civilian needs, the 
amount of scarce materials he has on 
hand, and the additional amounts he 
will require to fill his production 
schedule for the next calendar quar- 
ter. In determining what priority 
may be granted to the applicant, the 
»riorities division will take into ac- 
count (1) the amount of defense or 
essential civilian production involved, 
(2) the end use of the products, (3) 
the materials required for production, 
(4) the overall policies of the Supply 
Priorities and Allocations Board, and 
(5) the recommendations of the ap- 
propriate industrial branches of the 
Office of Production Management. 
The production requirements plan re- 
places the old defense supplies rating 
plan. 


Supply houses furnishing mate- 
rials and equipment to the petroleum 
industry are assigned a preference 
rating of A-8 on their orders of spec- 
ified quantities of materials by pref- 
erence rating order No. P-83 issued 
December 8 by the priorities division 
of OPM. All communications refer- 











Costs 


This complete installation repre- 
sented a first cost of approximately 
2 per cent greater than the low bid 
by other methods. At the same time 
it was estimated that the use of this 
type of equipment and 54 F well 
water would effect an operating sav- 
ing of approximately $1200 per year. 
The electric power requirements 
needed for the system are only about 
8 hp. The equipment has operated 
continuously since installation. No 
service calls have been necessary 
since each of the units was properly 
balanced for air volume, and main- 


ring to this order should be addressed 
to the Petroleum Coordinator, Wash- 
ington, D. C. 


Public utilities are forbidden to 
undertake any substantial expansion 
of property or equipment without ex- 
press permission from the Office of 
Production Management by amend- 
ments to preference rating order P-46, 
issued December 11 by the division 
of priorities. The order as amended 
applies to all producers engaged in 
supplying electric power, gas, water, 
public sanitation services, or central 
steam heating, regardless of whether 
or not they have applied for priority 
assistance by executing an acceptance 
of the order. It applies to publicly 
owned as well as private utility com- 
panies, and will cover Rural Electri- 
fication Administration cooperatives. 
The amendments are in line with the 
policy adopted last month by the Sup- 
ply Priorities and Allocations Board 
of disapproving projects for new or 
expanded utilities unless they are es- 
sential. However, projects already 
under way and at least 40 per cent 
complete as of December 5 may be 
finished if the utility has supplies on 
hand for the purpose, or is granted 
priority assistance to obtain them. 


Defense housing—The priorities 
division of OPM announced Decem- 
ber 11 that 5270 preference rating 
orders, covering delivery of materials 
for the construction of 77,871 defense 
housing dwelling units, were issued 
in the nine week period from the an- 
nouncement of the defense housing 
plan on September 22, 1941, through 
November 30, 1941. A total of 6943 
applications for preference ratings 
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REMEMBER PEARL HARBOR! 


tenance has been a negligible factor 

Due to constant healthful atmos 
pheres within these offices, it is ex 
pected that lost time due to illness 
will be minimized. Workers have 
been enthusiastic in their comments 
about the comfortable working con 
ditions. Also, visitors have re 
marked of the unusual atmosphere 
that is being provided by the in 
stallation. 

This plant was designed by Albert 
Kahn Associated Architects and En 
gineers, Inc. 








under the plan were received during 
the period. Of these, 745 were disap- 
proved, and 395 withdrawn by the 
applicants, or returned to them for 
correction. The structures covered by 
the priority ratings issued under the 
defense housing plan are scattered in 
some 290 cities, towns and small com- 
munities in which the spreading in- 
dustrial activities of the nation’s war 
effort have caused overcrowding 


Cooperate—The division of pri- 
orities of OPM stated December 12 
that the exigencies of war make it 
more important than ever that Amer- 
ican business and industry comply 
immediately and wholeheartedly with 
all orders and requests for informa- 
tion issued by the division. The warn- 
ing resulted from a few isolated re- 
fusals to report on inventories, needs 
and uses of certain critical materials. 
One firm, which had delayed making 
a requested report, wired Donald M. 
Nelson declining to do so, stating that 
a national emergency was no time to 
be asking for or filing reports. In 
his reply, ordering that the report be 


made immediately, the priorities di- 


rector said, “Your refusal is unwar- 
ranted and has impeded the proper 
administration of the priorities sys- 


tem.” 


An inventory and requisitioning 





—— 








sectton has been set up in the Office 
of Production Management to provide 
for prompt acquisition of war mate- 
rials whenever normal sources of sup- 
ply are inadequate. Through this sec- 
tion OPM may requisition materials 
directly or may review and approve 


requisition orders issued by other gov- 





ernment agencies. 



































Consider Evaporative Cooling for 


BLACKOUT PLANTS 


OW that war is here, prior- 
ities control the use of basic 
materials and blackouts of 

some industrial plants have been 
ordered, it is even more important 
to the engineer to see what can be 
done to produce workable conditions 
in a closed building. 

A number of industrial plants 
erected for the emergency, wisely 
anticipating the condition with which 
we are now confronted, prepared for 
the event by constructing window- 
less buildings or buildings in which 
the windows could readily be black- 
ened. These owners installed air 
conditioning, including refrigeration, 
to maintain conditions of from 76 F 
dry bulb and 46 per cent relative 
humidity to slightly higher condi- 
tions. Some of these plants have 
grouped systems which supply large 
areas; others have smaller units 
which independently control smaller 
areas and are installed on platforms 
under the roofs of the main build- 
ing, thus not requiring outside pent 
houses. 

There are a number of these new 
plants, each requiring from 2000 to 
7000 tons of refrigeration; and the 
new war department building in Ar- 
lington is being designed for 14,000 
tons, although this is not an indus- 
trial plant. Besides these very large 
plants, there are innumerable 
smaller jobs where isolated portions 
of the plants have been conditioned 
for specific purposes. First aid 
rooms, laboratories, constant tem- 
perature rooms, drafting rooms, 
offices and many of the rooms in 
which sedentary occupations make 
conditions seem more uncomfortable 
have systems requiring from 10 to 
750 tons of refrigeration. Some of 
the powder making and shell loading 
buildings are also equipped with this 
type of system. 

The total tonnage of refrigeration 
installed because of the emergency 
must run to several hundred thou- 
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By Walter L. Fleisher 


EVAPORATIVE COOLING—There are 
many methods of air conditioning, each 
with its particular advantages and dis- 
advantages. The choice depends upon 
engineering analysis and the conditions 
encountered in each individual case. . . . 
It is Mr. Fleisher’s belief that evapora- 
tive cooling has particularly noteworthy 
advantages for controlling temperatures 
in blackout plants engaged in production 
for victory. He cites them in this engi- 
neering discussion. With evaporative 
cooling, moisture evaporated into the 
supply air reduces the dry bulb tempera- 
ture of the air but increases its moisture 
content. The author, a consulting 
engineer, is president of the American 
Society of Heating and Ventilating En- 
gineers, president of Air & Refrigeration 
Corp., and a member of HPAC’s board 
of consulting and contributing editors 


sand tons. For each ton of refrigera- 
tion installed, about 1 hp of electric 
current is required to operate the 
refrigeration machine, and akout 3 
gpm of water per ton must be 
pumped for condensing purposes. 
About 3% Ib of “Freon” per ton of 
refrigeration is also required. As 
“Freon” has for its base carbon 
tetrachloride, it is one of the re 
tricted materials on the OPM list. 
Water is usually at a premium in 
all large as well as many smal! in- 
stallations, so that cooling towers or 
evaporative condensers have to be 
installed, and these run into enor- 
mous sizes, as cooling water by 
means of air means the handling of 
200 to 300 cfm of air per ton of re- 
frigeration. One cooling tower, just 
finished to care for 6000 tons of 
refrigeration, is approximately 250 





ft long by 30 ft wide by 30 ft high 

a very fair size building in itself 

and requires a large amount of 
power to operate the circulating 
fans. 

It is my belief that due to scarc 
ities of materials and power that con- 
sideration should be given—where 
the conditions permit — to a satis- 
factory compromise or practical sub- 
stitute for the complete air condi- 
tioning of factories. 

With blackouts, one must of 
course have ventilation. We cannot 
shut down our production because 
of danger from aerial bombardment. 
We must keep on producing, and we 
must keep the air inside the plants 
at such a condition that it will be 
safe to work, even though the black- 
outs continue for many hours. 

What is a simple and economical 
method of producing safe results? 
Remember, I say safe as distin- 
guished from optimum comfort. The 
answer is, to my mind, evaporative 
cooling. It is my purpose in this 
article to show how we can produce 
the necessary results with evapora- 
tive cooling. 

In an ASHVE paper on air con- 
ditioning in industry, it was shown 
that men at light work had no ap- 
preciable physiological changes up to 
87 deg effective temperature, and 
that they expressed themselves as 
comfortable at 80 deg effective tem- 
perature and at any relative humid- 
ity from 30 to 90 per cent. 

If we start with 83.5 deg effective 
temperature, which is below the 
danger point, we find that approxi- 
mately 90 deg dry bulb, 80 deg wet 
bulb, 76 deg dew point and 65 per 
cent relative humidity are on this 
line. This means that if we saturate 
air at 76 deg wet bulb, obtaining a 
76 deg dew point, which can be ob- 
tained with a very good saturating 
washer, we have a 14 deg rise in 
temperature to work with to main- 
tain these conditions. The internal 
sensible heat load will often run 
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around 28 Btu per hr per sq ft of 
floor area. 
H, = [60 Q (T:—T7:)] + 55.2 
where ’ 
H, = sensible heat in Btu per hr, Q 
= air volume in cfm, and (7;— 7:1) 
= temperature difference between 
maintained air and delivery air, F. 

Then OQ = (AH, X 55.2) + 60 (7: — 
T:), and if 28 Btu per hr is the sensible 
heat gain per sq ft of floor area, Q = 
(28 X 55.2) + (60 X 14) = 1.84 cfm, 
or about 2 cim of air per sq ft of floor 
area. 

This is scarcely more air than has 
to be provided with a complete air 
conditioning system using refrig- 
eration. AS a minimum therefore, 
at least three-quarters as much 
air must be furnished with systems 
using refrigeration as with evapora- 
tive cooling systems. The main sys- 
tem of fans, ducts, motors and filters 
therefore does not change much, and 
the heating system does not change 
at all. 

Now let us take the other ex- 
treme—air introduced for ventila- 


tion without either refrigeration or 
evaporative cooling. If we assume a 
condition outside of 95 deg dry bulb 
and 76 deg wet bulb, we start with 
an 83.5 deg effective temperature ; 
and if the same internal sensible heat 
is added as in the example above, we 
would rise to 100 deg dry bulb and 
77.5 deg wet bulb, which is an 85.5 
deg effective temperature, even 
though we use three times as much 
air as would be necessary with evap- 
orative cooling. As all this air would 
have to come from outside, it would 
be imperative to filter it. 

In conclusion, bear in mind that 
I am not comparing the comfort of 
refrigeration in air conditioning with 
that obtained from evaporative cool- 
ing, although much of the time I 
believe it is equal in comfort. But 
I say emphatically that evaporative 
cooling will produce safety and a 
good deal of satisfaction, and that it 
fits in with our wartime require- 
ments. 
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Reprinted by permission—from ASHVE Transactions, Vol. 38, 1932. 
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ANCIENT PIPING SYSTEM 
ADVANTAGE TO LONDON 


How wartime England has met 
the engineering problems of power, 
railways, water supply, buildings 
and camouflage was described last 
month at the annual meeting of the 
American Society of Mechanical 
Engineers by Walter D. Binger, 
commissioner of borough works, 
New York, and chairman of the 
national technological civil prote: 
tion committee. Commissioner Bin 
ger was sent to England early this 
fall, and made the trip both ways 
by bomber over the northern route. 

With respect to water supply, 
Commissioner Binger said that the 
outstanding feature of England's 
defense was that every time there 
had been a bomb crater in the 
street, permanent repairs were 
made. He said that he arrived two 
or three months after the last pre 
vious air raid on London and that 
by then 96 per cent of the breaks 
in water mains had been perma 
nently repaired’ and the streets had 
been repaved. 

London was actually saved by its 
ancient piping system, built over a 
period of hundreds of years, Com 
missioner Binger said, This made 
it possible to reach every district by 
several different feeders. He said 
he was advised to bring back to 
American engineers the message 
that water supply systems should 
have the maximum number of 
cross connections. 

Commissioner Binger said he 
had been inside of large factories in 
England in which the whole work- 
ing space was not less than 80 ft 
underground. These factories were 
built, he said, in abandoned quar- 
ries, with 80 ft of solid rock cover. 
They were bombproof and required 
no blackout. 





The American Society of Refriger- 
ating Engineers last month presented 
its distinguished service award to W il- 
lam S. Shipley, one of its past presi- 
dents, in recognition of his leadership 
and outstanding effort in developing 
and bringing into successful use the 
“York plan,” a cooperative plan for 
coordinating the community's civic 
and industrial activities in the inter- 
est of the national defense program. 
Mr. Shipley is chairman of the board 
of York Ice Machinery Corp., chair- 
man of the defense committee of the 
Manufacturers Association of York 
and chairman of region 10 of the 
Pennsylvania division of contract dis- 
tribution of the Office of Production 
Management. 
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Main gymnasium of Northwestern Uni- 
versity’s Patten gym. This room is heated 
without any direct radiation. Heated air 
is forced in at high velocity through 
nozzles in west wall (not shown), creating 

a turbulence that uniformly heats and ven- 
tilates the room. Exhaust grilles are 
along lower edge of the east wall at right 
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Natatorium of Patten gym. Because of 
80 F temperature and the excessive humid- 
ity common in indoor swimming rooms, 
no air is recirculated. Warm air enters 
through ceiling air diffusers and is with- 
drawn from grilles placed under windows 













Y circulating air at high ve- 
locities, engineers of Hola- 
bird & Root, Chicago 
architects, have solved the problem 
of heating and ventilating a large 
gymnasium or armory floor. First 
non-industrial application of the 
method, developed by Norman E. 
Bueter, Holabird & Root’s chief 
mechanical engineer, is in the new 
Patten memorial gymnasium of 
Northwestern University, Evanston, 


Ill. 

















No Radiators 






In the gymnasium proper direct 
radiation has been completely elim- 
inated. The room is heated entirely . 
by air that is “squirted” through High Velocity Air Circulation 
nozzles at a linear velocity of 2000 
fpm. The tapered nozzles, 8 in. in Solves Problem of Heating 
diameter and with a slight upward 
tilt, are placed 9 ft above the floor 
along one side of the gymnasium. 


Exhaust grilles are near the floor 

at the opposite side. Smoke tests LARGE GYM 
made in the gym reveal that the air 

injected through the nozzles travels 

in a sharply-defined horizontal 

plane to the center of the room and R ARM RY 
is then diffused throughout the 

chamber before being exhausted. 

The turbulence created by these 

streams assures thorough circula- es , 
tion of heated air vouhaee the Method originally developed for dial 


room. Because the inlets are high telephone exchanges and industrial 
on the wall, there is virtually no use answers the requirements of 


draft on players and spectators at 


floor level. Northwestern University’s Patten gym 
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Industrial Scheme 


This method of circulation was 
developed primarily for telephone 
and industrial uses. 

The Illinois Bell Telephone Co. 
has employed Holabird & Root 
since 1911 for the design and engi 
neering of plant facilities valued at 
more than $15,000,000, because the 
firm includes in one organization 
unusually large and experienced me 
chanical, electrical and structural 
engineering departments. 

Advent of dial teiephones and 
automatic exchanges created un 
usual problems. It was necessary to 
ventilate low ceilinged switchboard 
frame rooms up to 80 ft in width 
without floor and ceiling outlets 
Mr. Bueter, who had supervised 
heating, ventilating and air condi 
tioning installations for motion pic 
ture theaters, suggested that the 
nozzles used under balconies in 
theater work might solve the tele 
phone company’s problem if the 
pressures and velocities used were 
stepped up. 

The system used in the new dial 
exchanges worked successfully with 
velocities of approximately 1700 
fpm. When the Patten gym job was 
undertaken, the higher..speeds used 
in the industrial installations were 
introduced, and have proved suc- 


Reducing station at which steam entering 
Patten gym from tunnel of university sup- 
ply system is reduced from 40 psi pres- 





cessiul in a year of operation. Ai 
leaves the supply system at 1800 
ipm, is stepped down to 1000 fpm 
in branch ducts, and reaches 2000 
fpm im the constriction of — the 
nozzles. 

The ventilating system is varied 
slightly in the natatorium, wher 
outside air enters in outlets in the 
center of the ceiling, and is ex 
hausted near the water level. Be 
cause of the room temperature be 
ing maintained at 8O F with an 
unusually high humidity, no ai 
recirculated. 

High velocity circulation is used 
also in the rifle range, now devoted 
primarily to naval reserve instruc 


tion, where the swiftly moving at 


sure. Reducing valve, top center, and by- 
pass line below. All valves are tagged. 
Pipe lines have identifying color bands 
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carries powder smoke away trom 
the eyes of the udets « thie ring 
line 

Normal direct ra ito! Vil a 
vacuum retur y Ste radiators 
ind convectors s used t eat 
smaller rooms, offices, hallw and 
the lobby 


Central Steam Plant 


Patten gym, aiong wil ill other 
buildings on the N., | campus, re- 
ceives its stean rol entral 





Che steam press é pply 
line is approximate HW) |} drop- 
ping to 5 psi in a pressure reducing 
station. [These valves, and all others 
in the building, are coded with brass 
tags, while every pipe line in the 
building is coded with col bands 
to guide the maintenance stafl 

CHINS UP! DACHSHUNDS 
CAN'T LICK BULLDOGS 
is the slogan appearing in an 
advertisement in one of our Ca 


nadian contemporaries, and to whicl 


we take typewriter in hand to object. 
Mavbe it’s none of our business 
dogs aren't within our editorial 
Scope unl Ss tl ev live il llr con 
ditioned kennels), and the writer 
doesn't own one 

It's unfair and inaccurate, we 
think, to pin nationalistic labels on 
man’s best friends. A most moving 
passage-—supposedly true—in a best 


selling novel of a few years back 
described the fatal stoning of a 
dachshund by a gang of rufhans old 
enough to know better but influ 
the careless and cruel 
} ] 


nicl 


enced by 
thinking w is one of the worst 
aspects of war 


Let's keep the dogs out of this 
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Design of an Oil Fired 





HIGH PRESSURE STEAM PLANT 


HE greatly accelerated rate 

at which munitions and 

armaments will be needed 
now that war has come upon us will 
require that we increase what was 
already a large scale production 
program under defense planning. 
Many process steam plants are be- 
ing designed and erected as rapidly 
as circumstances permit. All man- 
ner and style of materials are 
needed, requiring in turn that there 
be a sufficient number of produc- 
tion units. In most production op- 
erations, high pressure steam is 
utilized in some way or other, be- 
sides the conventional applications 
of heating and power. It seems to 
suit the planning of some govern- 
ment authorities to erect moderate 
sized steam generating units, in 
preference to very large ones, as 
the smaller boiler rooms can be 
scattered, thereby avoiding ‘concen- 
tration of large amounts of equip- 
ment and capacity in single loca- 
tions. This program is so vast that 
few of us realize the variety and 
extent of the actual projects in- 
volved. But the facts are that the 
output of our factories making boil- 
ers, pumps, heat exchangers and 
kindred boiler room apparatus is 
largely being absorbed in wartime 
construction. 


Alternate Fuels 


In ordinary times, the choice of 
fuel would depend chiefly upon eco- 
nomic factors, such as availability, 
transportation, handling costs, labor 
rates and (of course) fuel cost. To 
a large extent, these factors still en- 
ter into the selection of fuel for 
wartime production. But there re- 
mains the important consideration 
of alternation of fuels, or the ability 
to burn more than one kind of fuel. 
The exigencies of war may give 
rise to unexpected interruptions in 
supply and transportation. Much 
thought should therefore be devoted 
to adapting a plant to switching 
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By Kalman Steiner 


rapidly from one fuel to another. 
With present day methods, it is 
neither difficult nor unduly expen- 
sive to provide such plants with 
means for burning any one of the 
three principal fuels—coal, oil and 
gas—or even for burning two of 
them simultaneously. 

Aside from the fuel aspect, most 
moderate sized, high pressure steam 
generating plants have many sim- 
ilarities, and conventional engineer- 
ing methods will work out suitable 
designs. Many of the original de- 
sign problems will originate in 
working out the fuel handling 
equipment. It is the aim of this 
paper to discuss the principal points 
involved in the design of such 
plants when oil fired. 


Designing for Oil 


Any oil burner inst=Vation, to be 
satisfactory in performance, should 
incorporate a certain balance be- 
tween its component parts that in- 
tegrates those parts into an as- 
sembly so uniform or synchronous 
that each part really loses its sep- 
arate identity and merges into the 
whole. In a high pressure plant 


especially, it is important that the 
designer work out correct propor- 
tions between the various units en- 
tering into it. The load, the boiler 
style and capacity, the boiler set- 
ting, the draft, the burner size and 
firing range, the control type and 
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STEAM PLANT—Mr. Steiner (consult- 
ing engineer for the Ray Heat & Power 
Co., and member of HPAC’s board of 
consulting and cortributing editors) 
starts at the beginning in this discussion 
of designing an oil fired plant for sup- 
plying process steam. This month, he 
considers the choice of fuel, determining 
the load and the load factor, boiler ca- 
pacities, boiler types and boiler selec- 
tion. In a second article, he will cover 
oil burning, piping, pumping and stor- 
age. . . . His articles are based in part 
on the design used for a number of re- 
cent national defense construction proj- 
ects outside the continental United States 





application, the oil pumping and 
piping system—all are interrelated 
and there is a definite dependence 
of one upon the other. 

The starting point for design is 
of course the load. It is not often 
possible to assign a definite value 
to it, however. Even assuming that 
it has been definitely determined 
just what steam using equipment is 
to be installed in the plant, it is 
rarely found that every piece of 
connected machinery will be in full 
operation at the same instant. 
Usually, the operation of machinery 
is somewhat staggered, some ma- 
chines going into use as others are 
taken off the line. The proportion 
of total machinery in use at any 
time is the load factor, and it is 
necessary to determine the value of 
the load factor at the peak demand. 
Then, of course, an ample factor of 
safety is added. Since experience 
is the best guide, the safest pro- 
cedure is to consult the plant man- 
agement as to the probable maxi 
mum or peak load factor. Every 
different type of plant will have 
peculiarities of its own. 


Piping Loss 


Piping loss is important in de- 
termining load. After the insulat- 
ing method has been decided and 
the pipe runs laid out, it is a simple 
matter to calculate the piping loss 
The loss should be based on the 
steady state—that is, of piping up 
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to full steam temperature. The 
pickup period from a cold start will 
condense steam at a faster rate than 
the steady state, but in process 
steam applications the warming up 
occurs before the equipment is 
placed in operation, so the steady 
state is attained before the process 
load comes on. This is in contrast 
to heating plants, where the maxi- 
mum condensing rate is brought 
about by the combined loads of the 
cold piping and cold radiation. 

The peak load factor and the pip 
ing loss added give the boiler load 
to be carried. Next to be consid 
ered is the question of plant expan- 
sion. In the average case, this is 
so uncertain a factor that the safest 
solution is to provide space for ad 
ditional boilers, to be added when 
and if needed. In newly constructed 
boiler rooms, it should not be too 
difficult to allow sufficient boiler 
room space for this purpose. Should 
this entail too much construction 
and space expense, then it becomes 
necessary to include a capacity fac- 
tor for load extension. 


Boiler Capacity 


In considering the matter of 
boiler capacity, a lot of confusion 
will be avoided if all references to 
it are reduced to a common de- 
nominator. Otherwise, capacity 
terms are likely to be quite mislead- 
ing. For instance, manufacturers 
of fire tube boilers will generally 
rate their boilers in terms of boiler 


horsepower, based on 10 sq ft of 
boiler heating surface constituting 
one boiler horsepower. Then it will 
be explained that such boilers are 
capable of carrying overloads, 150 
per cent output being common and 
200 per cent not infrequent. Mak 
ers of water tube boilers seem in 
clined to state boiler output ca 
pacity in terms of pounds of steam 
per hour maximum, in the case of 
large units, but still retain the old 
boiler horsepower designation in 
the case of small units, using the 
conventional 10 sq ft to one boiler 
horsepower. In the latter event, it 
will then be explained that water 
tube boilers can develop up to 300 
per cent, and even 400 per cent o. 
the horsepower rating. Certain 
combination boiler-burner units are 
rated on the basis of 5 Sq ft heating 
surface constituting one boiler 
horsepower. 

Too often, it is overlooked that 
the steam making capacity of a 
boiler is largely determined by 
other factors than the boiler heating 
surface—furnace volume, draft, re 
fractory type and rate of heat re 
lease, and burner firing capacity, to 
mention but a few. It might be 
added that rules of the Steel Heat 
ing Boiler Institute governing rat 
ing procedure are not applicable to 
high pressure boilers, even though 
identical construction is followed 
[For a more complete discussion of 
boiler rating, see How Big Is a 
Boiler?, by Kalman Steiner and 
Fred Ravnsbeck, HPAC, October, 
1940. ] 
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Close-up of cne boiler of a battery, show- 
ing circulating oil lines, strainer and oil 
meter. In the background are the oil 
pumps, strainers and heaters, and in the 
center may be seen the electrical switches 


The most suitable unit for ex 
pressing boiler Capacities ind boiles 
loads would be the Btu. or the Mb! 
(1000 Btu per hr), but as yet the 
industry has not adopted this uni 
versal procedure. lor the present 
therefore, the most convenient unit 
seems to be a thousand pounds 
steam. The amount of heat cor 
tained in a pound of steam being a 
function of the feedwater tempera 
ture and the boiler nozzle pressurs 
(assuming no superheat, whicl 
generally the case with process 
steam plants), it is necessary 
postulate some conditions for a 
quantitative discussion. We will 
here assume a feed temperature of 
165 I and a boiler gage pressure 
of 100 psi. Each pound of steam so 
generated represents 1055.85 Btu 


1 
| 


absorbed in the boiles 

For illustrative purposes we will 
assume that a decision has been 
made to provide for a maximum 
steam demand of 45,000 Ib per hi 
The first question then is the selec 
tion of a boiler or boilers. A water 
tube boiler could be selected to 
carry this entire load. To permit of 
shutting down for cleaning and re 
pairs, and yet maintain continuous 
operation of the plant, at least two 
such boilers would be needed 
Water tube boilers give excellent 
results with all fuels, provided the 
setting is suitable. In the case of 
oil, there should be 1 cu ft of com 
bustion space for each 30,000 Btu 
per hr released. Higher rates of 
heat release will jeopardize the re 
fractory walls. Should the boiler 
be constructed with water tubes 
against the firebox walls, however, 
the heat release rate may be one 
third greater, or 40,000 Btu per hr 
per cu ft. These boilers operate at 
good efficiency through a_ wide 
range of output, The specific shape 
of the firebox, and the firing con 
trol, are determined somewhat by 
the type of burner selected, as will 
be mentioned later. Water tuve 
boilers are always brick set, making 
the installation a permanent one. It 
is for this reason, principally, that 
tne use of these botiers is not ex 
tensive in temporary or semi-pet 
manent plants. 
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Battery of two boilers with two burners 
each. At left is the hydraulic draft con- 
trol, and in the center are the CO, re- 
corder and the stack temperature recorder 


Fire tube boilers are made in 
three characteristic forms: firebox, 
Scotch marine and horizontal tubu- 
lar. The first two are the so-called 
portable, meaning that they can be 
dismantled and moved from one 
location to another without involv- 
ing any 
bricking, 


considerable amount of 
although the firebox 
boiler requires somewhat more re- 
fractory than the Scotch marine. 
The horizontal tubular boiler is en 
tirely brick set, like the water tube, 
and its installation is strictly a per- 
manent one. The combustion 
chambers of the firebox boiler and 
horizontal tubular boilers should be 
designed for a heat release rate not 
in excess of 30,000 Btu per hr per 
cu ft, since there is a considerable 
refractory surface. Scotch marines 
must have dutch ovens to give in 
creased combustion volume beyond 
that contained within the internal 
































furnace of the boiler. But since 
little refractory is used in _ this 


boiler, except for the outside exten 





sion, a heat release rate of 40,000 
may be used. There are three dis- 
tinct regions to a Scotch boiler fire 
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—ats Seon by One Engineer 


By John Howatt 


Chief Engineer, Chicago 
Board of Education 
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Board of Consulting 
and Contributing Editors 


Progress—Today the world witnesses 
machines developed and improved origi- 
nally with the thought they would be 
used in commerce, industry and homes 
for the advancement of civilization and 
to improve the living status of man being 
turned against him to destroy him and 
his works. Some wonder if the engineer 
through his _ scientific research has 
brought forth a whole family of Franken 
stein monsters that will destroy the very 
face they were designed to serve. The 
radio has become a device used by the 
enemy to spread propaganda and misin 
formation in an endeavor to destroy our 
spirit and morale. The automobile has 
become the armoured car and tank spout- 
ing fire and destruction in its path. The 
airplane has become the bomber raining 
death from the sky. Does this imply that 


because of such use of appliances, research 
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and invention have failed civilization: 
That we would be better off if we went 
back a century before the era of inven 
tion to the days of the oxcart and the 
once-a-month mail delivery? 

Certainly not. The answer is not found 
in stepping backward. Our civilization 
cannot become either stationary or retro 
gressive. Life and civilization can sur- 
vive only when there is motion, when 
there is growth. We must look toward 
tomorrow using the experience of yes 
terday only as a light by which we may 
guide our feet on the path leading for 
ward. Man was not brought on earth 
to compete with dumb creatures sentenced 
for life to hard, onerous tasks. Man has 
been endowed with the faculty of thought 
which has given him dominion over all 
creatures of the earth and it is the 
development of mind in mankind that has 
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released him from many of the burdens 


that have bowed the head and stooped the 


shoulders of so many generations in the 
past. 

Our enforced adoption of devices in- 
tended to make life more worth living in 
order to destroy that we ourselves may 
survive cannot stop the progress of ou 
civilization in its movement toward a 
better living. Search for the new and 
improvement for the old will continue and 
there are many fertile fields in which 
research can be carried on. Some of the 
results that may come from_ research 
within the next 10 years will be so revo 
lutionary our whole economic and social 
program and our outlook may be changed 
by them. Research in the fields of re 
leasement of stored energies; research in 
the field of photo-synthesis to arrive at 
the secret of the action of sunlight in 
plants, which may !ead to the secret of 
life itself; research in foods; and re 
search into the causes of certain human 
emotions and reactions, are but a few of 
the fertile fields that may be named. The 
engineer, the physicist and the chemist 
can look into a future that promises to 


add much to the science of living. 


Men and Machines—The past few 
years of world disturbance have proved 
importance of machines in 


the vital 
determining the destiny of nations and 
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box—the front extension or dutch 
oven, the internal cylindrical fur- 
nace, and the rear combustion 
chamber. 


Draft 


Practically any boiler can be op- 
erated with either natural draft or 
mechanical draft. In peacetime prac- 
tice there is decided advantage to 
natural draft operation for moder- 
ate sized plants, although large 
plants find it desirable to utilize 
mechanical draft. For medium sized 
plants, the investment in an ade- 
quate chimney is easily justified, for 
then there is no power require- 
ment or maintenance of mechanical 
equipment to provide draft. But 
for wartime construction, there are 
two factors favoring mechanical 
draft: there is a decided saving in 
time and material by omitting a 
chimney, and should the plant be 
discontinued after hostilities cease, 
the fan can be utilized elsewhere 
but a chimney cannot. Perhaps a 
third point might be that in areas 


subject to aerial attack, a chimney 
offers a good target. 


Boiler Selection 


Boiler type, required output, fur- 
nace design and draft having been 
decided upon, boiler manufacturers 
can be invited to bid on what they 
deem to be boilers of the required 
capacity. But to assure that all will 
bid with caution in regard to de- 
veloping specified output, a guar- 
antee clause should be included. A 
fair guarantee requirement would 
be 77 per cent overall boiler effi- 
ciency as determined by an ASME 
evap ration test, short method. If a 
plant designer still prefers to pin 
the manufacturer down to a quan 
titative statement of heating sur- 
face, it should be based on a ratio 
of not less than 126 sq ft per 1000 
lb of steam generated at 100 psi 
gage from a feed temperature of 
165 F. for water tube boilers, and 
not less than 180 for fire tube boil 
ers. In terms of more conventional 


> 


expressions, these are equivalent to 
250 and 175 per cent of rating, re 
spectively, on the old basis of 10 sq 
ft heating surface to the boiles 
horsepower. 

It has been mentioned that should 
the choice of boiler type be for 
water tubes, there should be two, 
each capable of carrying the entire 
load. Fire tube boilers of course 
are not made in such large sizes. 
From the above ratio and the stated 
load to be carried of 45,000 Ib per 
hr of steam, it is evident that a total 
boiler heating surface of 8100 sq ft 
must be provided in fire tube boil 
ers. These boilers are made in 
various stock sizes. such as 1800 
2000 and 2500 sq ft each. It is evi 
dent that for the plant under dis 
cussion, there would be needed five 
each of the first two sizes, or four 
of the third. Whichever be selected 
an extra one should be added for a 
spare. A wise choice would seen 
to be either six 1800 sq ft boiler 


or five 2500's 





their peoples. Machines of destruction 
against which mere flesh, blood and 
valor have no chance are used in every 
theater of war and any defense that fails 
to be built against a machine-dominated 
offensive is futile. But machines must 
be directed by men, constructed by men 
and designed by men; back of every 
machine must be skilled operators, build- 
ers and designers. 

We have heard a great deal about 
bottlenecks in material, but the most 
serious bottleneck has been in the short- 
age of skilled artisans and mechanics. 
The listing of engineers, chemists and 
other professions in a pool was a move 
looking toward making the most of our 
resources. The shortage of skilled ne- 
chanics today is an indictment of the 
short-sighted policy in the curtailment 
of the apprenticeship system during the 
lean years. The rush toward vocational 
training now is but a belated recognition 
of the need of the times. 

The necessity of keeping young engi- 
neers and mechanics in industries when 
they are engaged in war work instead of 
having them serving in the front line 
battle forces is well recognized. 

Since machines are so important in our 
war effort, those mechanics who are 
giving their best efforts on the construc- 
tion of defense and war plants and in 
the operation of machines in those plants 
in producing goods, supplies and equip- 


ment called for by our military and naval 
forces are just as essential as are the 
men assigned to ships, planes or guns 
Every citizen is a soldicr and as a sol 
dier must be willing to accept the assign- 
ment given him, whether it be in the air, 
on the sea, in the field or in the shops 
and factories. In my mind there is 
difference in the need, no distinction in 
the degrees of responsibility, and there 
will be an equal sharing of the satisfac- 
tion and thanksgiving when victory is 
achieved. 

Labor has pledged its full effort on 
war and defense work to keep production 
at full speed. This will prove necessary 
to compete with the man output of those 
who now oppose us. We are rapidly 
getting the machines, we are rapidly get- 
ting the men. Our Secretary of Agri 
culture has stated “Food will win the 
war and write the peace.” I believe, that 
while hunger has always been an impor- 
tant factor in shaping history, that this 
war must be won by the four M’s—Men, 
Machines, Money, Morale. And what an 
important part labor is to play in this 
effort. 

We sometimes feel that in periods of 
national crisis like the present, social 
services like education are subordinated 
too much to the production of material 
things. We know that the maintenance 
of many social services is essential to the 
strengthening of morale so needed to 
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been affected directly or indirectly by the 
application of priority ratings on mate- 
rials and projects. Those who have had 
to obtain preference rating certificates 
and make accounting of everything bought 
and sold, have had the drastic change 
from free buying and selling impressed 
on them more forcibly perhaps than have 
others not engaged in any business—but 
everyone has been affected. The diver- 
sion of the efforts of all industry to 
matters of national defense placed a 
severe strain on the goods distribution 
mechanism as well as bringing about a 
need for study of the different kinds of 
materials that could be used in manu- 
facturing. In many instances now it may 
be necessary for manufacturers to change 
their lines almost completely or tempo- 
rarily go out of business. Since neces- 
sity is the mother of invention and inven- 
tion is a byproduct of research, the forced 
changes in the industrial program of the 
United States have been a definite stimu- 
lation to research to find ways of produc- 
ing goods of quality out of materials not 
stipulated to be used exclusively in the 
national victory program. 

The defense and now the war program 
is changing the life of every individual 
and the operating methods of nearly every 
industry in the United States. 

Buying and selling practices, too, have 
been adapted to the times. Just a few 
years ago reciprocal buying was prac- 
ticed to the extent that it was feared it 
would become a factor helping to make 
the large companies larger and the small 
companies smaller. The policy of selling 
where you buy made it difficult for small 
business concerns to deal with the large 
concerns except, where they had some 
patented monopoly. Today, while some 
companies are reasonably requesting that 
goods of their own make be used in con- 
tracts on their own work, they are not 
directing that goods not of their own 
make be purchased from a firm with 
which they may have business dealings. 

The market in many classes of goods 
has changed in the last year from a 
buyer’s market to a seller’s market. For 
some time it has not been a matter of 
price, but one of delivery. The sales 
organizations so essential as the stream 
bringing life to industry and_ business 
have often become staffs of order takers 
and corps of field diplomats trying to 
placate the customers because of delays 
in deliveries. It is gratifying to note that 
in this time when many buyers are seek- 
ing the salesmen rather than the salesmen 
the buyers, that there seems little indi 
cation that sales organizations are per- 
mitting the situation to affect their policy 
in maintaining cordial, friendly relation- 
ships with their customers. There seems 
to be a general understanding that the 
present.type of activity is not represen- 
tative of our normal state and that when 
the war is won the making of new 
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friendships and the holding of old ones 
will be an even more important factor in 
selling goods. 

The general handling of the strange 
and difficult situations brought about by 
emergency action and the need for speed 
speaks well for industry. Profit is not 
the sole driving force in this day. Pa- 
triotic Americans are found in every 
walk of life in every branch of service. 
The uncomplaining way in which adjust- 
ments to a new way of thinking and 
doing are being made everywhere speaks 
well for the strength and capacity of the 
people of this nation. 


Relax—The engineer is trained to 
consider efficiency, to weigh the relation 
between input and output, to compare the 
energy expended with the results obtained. 
He knows there are certain elements that 
when introduced will always lower eff- 
ciency of performance. One of these is 
friction, which sets up a resistance to 
action. He therefore realizes the impor- 
tance of lubrication, oil that removes the 
strain and thereby makes possible bette: 
efficiency and better performance. He 
does not always realize, however, that 
the same general laws apply to the per 
formance of humans as to machines, and 
does not treat his mind and body with the 
same consideration and understanding 
with which he treats mechanical appli 
ances. 

A tension or tightening up of the mind 
and muscles under the stress of work o1 
circumstance is setting up _ resistance 


against the best performance. We must 
learn to relax, first the mind, then the 
body, if we will do our work well and 
expeditiously. Today, with bitter con 
Hict on every hand and with the problems 
of readjusting finances to meet the in 
creased taxes necessary for winning the 
war ever before us, it may be difficult 
to ease the strain. The burden in today’s 
war-torn world is especially difficult, for 
no one who is alive and takes the part 
in life he should can clos himself in 
his own private cloister and shut out 
the discord about him. 

Situations must be met When you 
feel yourself becoming tense and rigid, 
pause and do nothing for a few minutes, 
relax, find something to laugh about if 
possible. Take time out if need be to 
count a few of the blessings we citizens 
of this land still enjoy, perhaps the most 
precious of which are freedom of thought 
and freedom of reasonable speech and 
action. Feel the tension in mind and 
body melt away; then, when you resume, 
you will learn that the friction has been 
reduced, that the human machine appears 
to have been lubricated so it functions 
more easily, its output is increased and 
eficiency improved. 

The time for this pause will be time 
well spent. It will provide the oppor 
tunity to strengthen the fortress within 
the individual to help withstand the stress 
and strain, the friction and the heat of 
turbulent affairs. A strong mind in a 
well body is an efficient combination that 


is certain of success. 





OXYGEN HAZARDS are reduced by 
housing cylinders in a separate building 
350 ft away from the new Westinghouse 
fluorescent lamp plant, Fairmont, W. Va. 
The oxygen gas in the cylinders at 2000 
psi pressure is connected to a manifold 
system and reduced to approximately 100 
psi. It is then piped underground into 
the main building and reduced to about 
10 psi pressure for use on the lamp ma- 


chinery which requires oxygen and gas 
or air. To eliminate corrosion and at the 
same time reduce the possible hazards in 
oxygen gas lines, all piping and fittings 
are made of copper. Special pipe line 
filters at each machine are used to elim- 
inate foreign material. The oxygen is 
delivered in liquid form by a truck fitted 
with devices to convert the liquid into 
gas and pump it inte the cylinders 





Heatinc, Prpinc anp Aim Conpitioninc, JANuaARy, 1942 








See Latte Cana OPER, GS 











HEATING, PIPING AND AIR CONDITIONING DATA SHEET 





Eliminating the 


Week-End Blackout of 


Industrial Plants 


N view of Washington's call for 
doubled and quadrupled war 
production by increasing the maxi- 
mum work week to seven 24 hr 
days, the Timken Roller Bearing 
Co.’s “no-blackout” plan is now 
even more important. Numerous 
requests for details of the plan have 
been received 
Steps were taken almost two 
years ago to inaugurate a system 
that would enable the company to 
keep its equipment running 168 hr 
a week (24 hr a day for seven 
days) to eliminate “week-end black 
outs” while still complying with the 
40 hr work week. Keeping step 
with the expansion of defense and 
war needs, one department after 
another has been put on this sched- 
ule. 


in brief, this ‘“‘anti-black-out 


schedule” calls for three 8 hr shifts 


per day up to 40 hr per week. By 
having four crews (instead of 
three) to handle these three shifts, 
the company is able to rotate the 
working time for each crew so that 
it works 40 hr a week (the four 
crews thus keeping the equipment 
running 160 hr a week). 

By an ingenious scheduling at 
rangement of shifts and crews, each 
crew works five extra shifts over 
each period of 20 weeks (for which 
overtime is paid). These five extra 
shifts for each of the four crews are 
all that is necessary to bring the 
“equipment work-week” up to the 
168 hr total. 


This schedule has been so care 
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Bad Humidity Conditions Almost 
BROUGHT DOWN THE ROOF 


Improved Heating and Ventilation— with Humidity Control — 
Halts Deterioration of Roof Structure .... By Lester S. Ries 





Typical coadition of truss at bearing wall. Improved heating 
and ventilation and humidity control has corrected the cause 


T IS seldom that a fully en 

closed, a'l-weather natatorium 

is housed in a building that is 
completely isolated from any other 
structure. Such a _ building was 
erected at Oberlin College in 1930. 
The swimming facilities consist of 
two pools one 75 ft x 35 ft with 
the water varying in depth from 3 
to 8 ft, and the other 15 ft x 35 ft 
with water about 3 ft deep. The 
room in which the poois are situ- 
ated has 13 large outside windows 
with exposures on the north, south 
and east elevations, The west side 
of this room is a solid partition 
beyond which are the showers, toi 
lets, lockers and other facilities. 
Above the room is attic space that 
is 15 ft high at the ridge and taper- 
ing to nothing at the eaves on all 
four elevations. 


Originally the roof of the build 
ing was supported by timber trusses 
resting on the exterior walls. The 
heating for the pool area was accom 
plished by means of 13 recessed 
radiators and two basement-situ- 
ated blower heaters, one at the north 
and one at the south end of th 
room. These unit heaters were opet 
ated with a thermostat situated 
the pool area, took outside air only, 
and furnished the heated air into 
ducts at the four corners of the 
natatorium space. The room tem 
perature of the pool is carried at 
85 F, and the moisture content of 
the air is at saturation 

The heated air introduced into 
the room then forced an equivalent 
amount of exhaust through registers 
into the attic space, and from the 
attic space the air flowed to the out 
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CONSERVATION—Particularly in thes« 
days, when materials are difficult to ob- 
tain and should be conserved for greatet 
production in our all-out war effort. the 
maintenance of our buildings is taking 
on added importance. If this main 
tenance is not thorough, deterioration 
will take place and in some cases with a 
rapidity that will necessitate extensive 
repairs and replacements. Every effort 
therefore, should be made by maint 
nance organizations to inspect thorough 
ly buildings under their jurisdiction 
and make whatever adjustments are ne« 
essary ... An example is typified in the 
experience at Oberlin College with its 
Crane swimming pool, as described here 
by Mr. Ries, superintendent. Oberli*: 
College department of buildings and 
grounds. High humidities caused rapid 
deterioration of roof construction this 
was corrected by revising the heating 
ventilation and adding humidity control 


side through 
other words, the attic was 
a plenum chamber 
Timbers Rotted 

In 1935 it was discovered that th 
root timbers had rotted bad 
root structure was so weaken | 
it became necessary to remove the 
entire root and replace el 
trusses 
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ducts were insulated with asphalt- 
impregnated cork so as to prevent 
the collection of moisture. 

The heating of the pool space was 
conducted much as before and this 
resulted in some deposition of mois- 
ture on the steel trusses and the 
roof boards particularly ai the eaves. 
This was strikingly visible on very 
cold days, when heavy frost col- 
lected on these trusses. 


More Repairs 


In 1938 it became necessary to 
make other extensive repairs on the 
building. In the course of this 
reconstruction, the direct radiation 
was replaced due to corrosion. The 
original direct radiation was com- 
pletely enclosed, with masonry slots 
being left at the floor and at the 
top of the radiators for circulation 
of air; the new direct radiation was 
installed completely exposed and 
accessible. 

The ducts leading from the base- 
ment unit heaters were modified so 
that a portion of the heat from each 
unit heater was conducted to the 
attic. These changes resulted in 
more uniform temperatures in_ the 
pool area and somewhat reduced the 
moisture deposit in the attic space. 

In 1939, additional modifications 


were made. The unit heater ducts 
were altered so that the unit heater 
in the north end of the building 
serves the attic space only, while the 
unit heater at the other end of the 
building serves the pool space only. 


Humidistat Used 


With the attic supply at the north 
end of the building, and three ex- 
haust dampers at the eave on the 
south end of the attic space, the 
entire length of the attic space is 
scoured by the unit heater supply. 
A humidistat centrally situated in 
the attic controls the operation of 
the north unit heater. This control 
actuates the inlet supply when the 
moisture content of the air in the 
attic reaches 58 per cent relative 
humidity, and shuts off the unit 
heater when the moisture content 
reaches 50 per cent. The exhaust 
dampers open when the fan is in 
operation and close as soon as the 
operation is completed. 

This cycle has solved our diff- 
culties, Very little corrosion is 
taking place in the metal work and 
ordinary maintenance, painting and 
care—coupled with good housekeep- 
ing—should keep this roof intact 


indefinitely. 


‘Condition of roof timbers after roof was removed showing 
weakening of roof supports because of timber deterioration 


ELECTRIC HEAT 
APPLICATIONS 


THe Eprror— 

I certainly agree with the general 
discussion of Siegfried Ruppright in 
the November HPAC regarding the 
need for heat in a great many cases 
where piping or vessels are exposed 
to temperatures below that suitable 
for the handling of their contents. 
The best application of electric heat 
would depend entirely upon the cir- 
cumstances. The variable conditions 
are the voltage and type of power 
supply available, the necessary tem- 
perature in order to maintain proper 
conditions and external conditions 
which affect the protection of the 
heating elements. Obviously, the 
same design would not be satisfac- 
tory for a 550 volt service as for 
110 volts, because of insulation dif- 
ferences. Also, an outdoor installa- 
tion or one buried underground 
could not be handled the same as 
one in a_ well room. 
Another situation which must be 


pre tected 


given careful study is whether an 
overflow of fluid from a tank, or a 
leak in a pipe, might come in con- 
tact with the heating means and 
cause trouble. 


Wattages 


Undoubtedly there are some cases 
where copper wire could be used 
as a resistance medium with satis- 
factory results, but in a great many 
cases a material which stands higher 
temperatures would be absolutely 
necessary. I rather question the 
wisdom of giving specific figures of 
watts per foot of pipe, without also 
stating at the same time all the 
conditions affecting the service. That 
wattage might be satisfactory to 
prevent freezing of water in in- 
sulated pipe lines but that again de- 
pends upon the external tempera- 
tures. On the other hand, it might 
not be enough to keep the heavy 
pitches or greases fluid enough to 
handle; it certainly would not be 
enough to keep lead or tin fluid 
enough to pump through molding 
machines.—Lee P. Hynes, Hynes 
Electric Heating Co., and member 
of HPAC’s board of consulting and 
contributing editors. 
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ANNOUNCEMENT! 


7th INTERNATIONAL HEATING AND VENTILATING EXPOSITION POSTPONED 


Following is an official statement released to Heatinc, Pirinc aNp 
Am ConpiTIoninc on January 7 by International Exposition Co.: 


“The serious emergency created by the recent sudden 
turn of events in the world has made it advisable to post- 
pone the 7th International Heating and Ventilating Ex- 
position which was scheduled to open at Philadelphia 
on January 26 of this year. 


“Conditions facing the heating, ventilating and air con- 
ditioning industry, the limitations necessarily placed on 
production for civil use, and the all-out effort to wer- 
condition the Nation have caused manufacturers to feel 
that exhibiting at this time would detract from the war 
effort. A poll of all exhibitors indicated that the ma- 
jority favored discontinuance of the Exposition. 


“In view of this situation, the Advisory Committee has 
approved the postponement of the Exposition. This 
action is endorsed by the Management of the Exposition 
and will permit all exhibitors to devote every energy to 
the work of preparing for Victory at the earliest moment 
possible.”—(Signed) 71m INTERNATIONAL HEATING AND 
Ventiatinc Exposition, International Exposition Co. 





Editor's Note: This issue of Heatinc, Pirine Aanp 
Aim ConpITIONING was made up, a number of forms 
were on the presses and the rest about to run when, 
several days before this official announcement, it was 
first learned that exhibitors were being polled as to 
whether they wished to proceed with or postpone the 
Exposition in Philadelphia. With the final decision 
in doubt until January 7, it was necessary to publish 


mation about the Exposition it contains in the follow- 
ing pages. It is, of course, hereby withdrawn. 


The postponement of the Exposition means minor 
changes in the programs of the American Society of 
Heating and Ventilating Engineers and the National 
Warm Air Heating and Air Conditioning Association. 
It does not mean that these meetings are called off. 


The ASHVE will now hold all its sessions at the hotel; 
the revised program is published on the next page. 
The Warm Air group, per telegram from the associa- 
tion’s managing director, will proceed as scheduled 
except for any activities originally planned in connec- 
tion with the Exposition. 


Any other references to the Exposition throughout 
the issue, in both editorial and advertising pages, are, 
of course, qualified by this announcement. It will be 
obvious that, while the “Show” was set up to be an 
important feature, its discontinuance in no other way 
affects the value of this, the largest issue ever pub- 
lished by Heatinc, Pirinc anp Am ConpirTIoninc. Its 
annual Directory, completely up to date for 1942 and 
running more pages than ever before, its technical 
articles and other editorial and advertising features 
have, as every year, no relationship to the Exposition. 


























REVISED PROGRAM FOR ASHVE MEETING 


eeeare 5 On eet 


meeting of 
ord, Philadelphia. 


Sunday, J 25 
9:00 a. pena” Ar SO (Planet Room—Bellevue-Stratford). 
1:30 p. m.—Council Meeting (Blue Room). 
4:00 p.m.—Final Meeting of 1941 Committee on Research 
(Blue Room). 
7:45 p.m.—Planetarium (Assemble in Planet Room). 
Monday, January 26 
8 :30 a. m.—Registration glitonet Room—Lobby Floor—Belle- 
vue- 
9:30 a. m.—Business Session—ASHVE Members only (Rose 
Room—18th Floor—Bellevue-Stratford). 
Report of Council. 
Report of Treasurer. 
Report of Secretary. 
Sepeet ok teeta uh Recmarchs A. E. Stacey, 
Jr., Chairman. 
Report of Guide Publication Committee, C. M. 


H Chairman. 
Report of Teles of Election. 
ge do of Committee to Study the Method of 


Society Officers and Council Mem- 
ny by H. H. Erickson, Chairman. 
Amendment to By-Laws. 
11:30 a. m.— Adjournment. 
12:15 p. =e Luncheon (Clover Room—Bellevue- 
2:00 p. m—Technical ion (Rose Room). 
Panel Heating and Cooling Performance Stud- 
ies, by B. F. Raber and F. W. Hutchinson. 
Radiation as a Factor in the Feeling of Warmth 
in Convection, Radiator and Panel Heated 
Rooms, by F. C. Houghten, Carl Gutberlet 
and E. C. Hach. 

Periodic Heat Flow in Building Walls Deter- 
— by Electrical Analogy Method, by Vic- 


a 
Hest Gain T h Walls and Roof as Af- 
fected by Solar tion, by F. C. Houghten, 
E. C. Hach, S. I. Taimuty and Carl Gutber- 


let. 
8 :00 p. ae Session (Clover Room—Bellevue-Strat- 
Comfort with Summer Air Conditioning, by 


Technical Advisory ee on Sensations 
of Comfort, Thomas Chester, Chairman. 
Use of Cold Accumulators in the Air Condi- 
tioning Field, by R. W. Evans and C. J. 
Otterhdlm. 
The Effect of Attic Fan ae on the Cool- 
ing of a Structure, by W. Hinton and 
Albert F. Poor. 
Tuesday, January 27 
9:30 a.m.—Technical Session (Rose Room—i8th Floor— 
Bellevue-Stratford). 
Performance of a Hot-Water Heating System 
by A. P. Kratz, M. K. 
Factors Ind vibe Heat ‘Output “of Radia. 
actors uencing t t 
tors, A. C. Davis, W. N. Sawdon and 
i Cau Study of rb Friction-Heads 
e in 
Screwed and Welded s, by F. E. Gie- 
secke and 
Design and i Ri of Direct-Fired Unit 
Heater, by R. M. Rush and H. A. .Pietsch. 
12:15 p. m.—Organization Meeting 1942 Committee on Re- 


2 :00 p. =a Session (Clover Room). 
Corrosion 2 ag in a Water- “4g ord Air 
Conditioning stem, by W. Z. Friend. 
Entrainment Be ge = Action of Air 
Streams, by G. boon G. B. Priester and 
D. K. Wright, Jr. 
Determini Attenuation in Air Condi- 
ermining “Sot by D. A. Wilbur and R. F. 


pee 
The Performance of Stack Heads Equipped 
with Grilles, by D. W. Nelson, D. H. Lamb 
and G, E. S g. 
6:30 p. m.—Past President’s 
7:30 p. m.—Meeting of Chapter Delegates (Pink Room). 
8:30 p.m.—An Evening of Magic—Paul Fleming & Company. 
IVednesday, January 28 
9:30 a. m.—Technical Session (Rose Room—18th Floor— 
Bellevue-Stratford). 


program 
the American of 
<a ae os 


announced January 7 for the 48th annual 


Ventilating a 


Prasare of Ice from 32 to -280 F, 
nt John A. Goff. 
Fatigue from Exposure to Hot 
by M. B. Sate, M D., 
F, C. Houghten and W. L. Fleisher. 
Physiological Influence of Atmospheric Humid- 
ty. = Technical omy i ge go con 
y ogical Reactions, = insiow, 
Chairman. 


Sanitary Ventilation, by W. F. Wells. 
2:00 p.m.—Joint Session with National Warm Air Heating 
and Air Rie oe age been y — eae Room). 
Address :—Smoke a, Tucker, 
Smoke Commissioner, City of Neg Louis. 
Pressure Loss Caused by Elbows in 8-in. Round 
Ventilating Duct, by M. C. Stuart, C. F. 
Warner and W. C. Roberts. 
Observed Performance of Some Experimental 
Chimneys, by Richard S. a Paul R. 
Achenbach and Jesse T. 
Heat oe. a ae 3 Basemest Me = and 
Floor: hten, . Taimuty, 
Carl te Si Hoag. rm. 
7:00 p.m.—Annual Banquet Stanley High, “What “Are We 
Speaker, oat Stanley High, “What Are We 
Fighting For and Against?” 
Presentation of F. Paul Anderson Medal to 
Dr. F. E. Giesecke by Thornton Lewis. 
Installation of Officers. 
Presentation of Past President's Emblem to 
W. L. Fleisher by W. H. Driscoll. 
Thursday, January 29 
9 :30 a. m.—Organization Meeting of Council (Blue Room). 


mera MEETINGS 


Sunday, Januar 
1:30 p. m. ouncil Meeting (Blue Room). 
4:00 p.m.—Final Meeting 1941 Committee on Research (Blue 


Room). 

8:00 p.m.—Technical Advisory Committee on Cooling Tow- 
ers (Room 104). 

8:00 p. m—Technical Advisory Committee on Sound Control 


(Room 105). 
Monday, January 26 
2:00 p.m.—Technical Advisory Committee on Air Distribu- 
tion and Air Friction (Room 104). 
8:00 p.m.—Committee on Code for Air Cleaning Devices 
(Room 104). 
Tuesday, January 27 
9:30 a. i Advisory Committee on Air Condition- 
= eg ae of Glass (Room 105). 
12 ap. a-lgeuietee Meeting 1942 Committee on Re- 
search (Blue Room). 
7:30p.m.—Technical Advisory Committee on Corrosion 
(Room 104). 
7:30 p. m—Technical Advisory Committee on Radiation and 
Comfort (Room 105). 
7 :30 p.m,.—Technical Advisory Committee on Heat Require- 
ments of re (Room 106). 
7:30 p.m.—Chapter Del * Conference (Pink Room). 
8 :00 p. m.—T ical A Committee on Sensations of 


Comfort. 
Wednesday, January 28 
8:00 a.m.—Technical Advisory Committee on Instruments 
(Room 104). 
9 :30a. aa Advisory Committee on Fuels (Room 


05). 
2 BER Committee (Blue Room). 
3:00 p. m.—Technical Advisory Committee on Heat Transfer 
Thareday, J of — Tubes (Room 104). 
anuary 
9 :30a.m.—Organization Meeting of Council (Blue Room). 
SpeciaL Events ror Laptes 
Sunday, J 25 
Moe ve Bellevue-Stratford for Planetarium. 
o 3: od ge a Da Musical Entertainment. 
uesday, January 27 
10 :30 a. m.—Sightseeing trips to Historic Spots in Philadel- 
phia and Luncheon at General Wayne Inn, 


Valley Forge. 
W ednesday, J 28 
10:45 a. m—Brea -Bridge (Assemble in Planet Room— 
Floor—Bellevue-Stratford) . 
Franklin Institute and Art Museum. 
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Host City to the 48th Annual Meeting of the American 
Society of Heating and Ventilating Engineers. .... 28th 
Annual Convention of the National Warm Air Heating 
and Air Conditioning Association ..... Seventh Inter- 


national Heating and Ventilating Exposition 























in Philadelphia’s 


HEN plans were made more than a year ago 
for the Philadelphia meeting of the Society, 
| the annual convention of the Warm Air Asso 
ciation and the biennial Heating and Ventilating Ex- 
position there had been no Pearl Harbor. Now, within 
the last 30 days, the United States has become an active 
belliger¢nt in an all-out world-wide war against the 
Axis powers; and the dates for these big events of the 
industry have approached in the midst of the first shock 
and realization of the tremendous task our country faces. 
Fully conscious of the situation created, and after 
careful deliberation as to the proper step to take, the 
officers of the Society and Association and the manage- 
ment of the Exposition had, at the time of going to 
press with this issue, decided to carry on with the orig- 
inal plans. The information presented in these and 
following pages 
hibitors, lavout of the exhibit hall and other news of the 
industry’s big week in Philadelphia, January 26-30 
covered these plans as released by the authorities in 
charge. Should any major changes be called for before 
mailing, some means of notifying our readers will be 


programs of the meetings, lists of ex- 


adopted. 
It will be noted that it is the 48th annual meeting of 
the American Society of Heating and Ventilating Engi- 


INDUSTRY CARRIES ON 








Liberty Bell, symbol of freedom, housed 


Independence Hall 


neers, with headquarters at the Bellevue-Stratford. It is 
the 28th annual convention of the National Warm Air 
Heating and Air Conditioning Association, with head 


quarters at the Benjamin Franklin. It is the Seventh 
International Heating and Ventilating Exposition, set up 
in Commercial Museum, 34th near Spruce. 

The Society will be on the job from Monday, the 
26th, right through Thursday, the 29th, with technical 
sessions in the mornings at the Bellevue-Stratford and 
in the afternoons in the Ballroom at the Exposition. 
On Friday several inspection trips have been planned. 
Entertainment on Monday, Tuesday and Wednesday 
evenings has been arranged by the Philadelphia Chapter, 
the annual banquet closing out the ceremonies Wednes- 
day night. Special events for the ladies will keep them 
busy, interested and happy throughout the week. 

For the Society, M. F. Blankin is general chairman 
of the Committee on Arrangements, with H. Berkley 
Hedges and C. B. Eastman vice-chairmen and R. D. 
Touton secretary. Mrs. M. F. Blankin ts in charge of 
the affairs for the ladies. Other committee chairmen are 


Karl Rugart, hotels; J. H. Hucker, publicity; W. P. 


Culbert, entertainment; H. H. Erickson, banquet; L. A. 
Childs, transportation; E. H. Dafter, inspections; A. C. 
Caldwell, finance; R. 


F. Hunger, sessions; and H. H. 
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Commercial Museum 


Mather, reception and registration. The honorary com 
mittee comprises Homer Addams, G. W. Barr, J. D. 
Cassell and A. W. Luck. 

In the program of the National Warm Air Heating 
and Air Conditioning Association, the arrangements 
have been to focus on the problems and conduct of the 
industry’s business in the year of 1942. The war situa 
tion will be dominant and Managing Director Boeddener 
states that this meeting will provide an opportunity to 
learn just what is being experienced and what may be 
expected in industry activities under war conditions. 
Wednesday will be given over to technical sessions 
which provide for a joint meeting with the Society in 
the afternoon. 

The sponsors and management of the Exposition feel 
that many adjustments which defense industries must 
make immediately under the new war status will be 


min 


and 
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Franklin, 


Municipal Auditorium 


speeded up through contacts and conference 


I’ xposition, They point out that heati gy anc ventilating 


are essential to the smooth working of defense industries 
now on a 24 hour basis and a seven day weel 
instances, and air conditioning is an absolute requisite 
to a number of process steps in the production of cr 


cal materials. Priorities, shortages, substitutions 


terials, diversion of products out of normal channels 


, 
created situations whi 


and into the war routine have 
it is felt, can most promptly be analyzed and harmonized 
together suppliers of material 


turers and consumers at one time and pl 


by bringing 
: = 
Exposition will provide 
Monday, 


uary 26, and to be open daily thereafter until January 30, 


Such a meeting ground the 


It is scheduled to open at 2:00 p. m. on Jan 


from 12 noon until 10:30 p. m 
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Programs for the Meetings 


48th Annual Meeting 
American Society of Heating and Ventilating Engineers—Bellevue-Stratford 


Sunday, January 25 
9:00 a. m.—Registration (Planet Room—Bellevue-Stratford). 
10:00 a. m.—Council Meeting. 
3:00 p.m.—Final Meeting of 1941 Committee on Research, 
7:45 p. m.—Planetarium 


Monday, January 26 
8:30 a. m.—Registration (Planet Room—Lobby Floor—Belle- 
vue-Stratford). 
9:30 a.m.—Business Session—ASHVE Members only (Rose 
Room—18th Floor—Bellevue-Stratford). 
Report of Council. 
Report of Treasurer. 
Report of Secretary. 
Report of Committee on Research, A. E. Stacey, 
Jr., Chairman. 
Report of Guide Publication Committee, C. M 
Humphreys, Chairman. 
Report of Tellers of Election. 
Report of Committee to Study the Method of 
Selecting Society Officers and Council Mem- 
bers, by H. H. Erickson, Chairman. 


Amendment to By-Laws. 


11:30 a. m.—Adjournment. 


io 


00 p.m.—Opening of 7th International Exposition (Com- 
mercial Museum—34th Street near Spruce). 


30 p.m.-—Technical Session (Ballroom at the Exposition). 
Panel Heating and Cooling Performance Stud- 
ies, by B. F. Raber and F. W. Hutchinson. 

Radiation as a Factor in the Feeling of Warmth 
in Convection, Radiator and Panel Heated 
Rooms, by F. C. Houghten, Carl Gutberlet 
and E. C. Hach. 

Periodic Heat Flow in Building Walls Deter- 
mined by Electrical Analogy Method, by 
Victor Paschkis. 

Heat Gain Through Walls and Roof as Af- 
fected by Solar Radiation, by F. C. Hough- 
ten, E. C. Hach, S. I. Taimuty and Carl 
Gutberlet. 

7:30 p. m.—Organization Meeting 1942 Committee on Research. 


7:30 p. m—Meeting of Chapter Delegates. 


Tuesday, January 27 


9:30a.m—Technical Session (Rose Room—1i8th Floor 
Bellevue-Stratford). 

Performance of a Hot-Water Heating System 
in Research Home, by A. P. Kratz, M. K. 
Fahnestock, W. S. Harris and R. J. Martin 

Factors Influencing the Heat Output of Radia- 
tors, by A. C. Davis, W. N. Sawdon and 
David Dropkin. 

A Comparative Study of the Friction-Heads in 
Screwed and Welded Elbows, by F. E. Gie- 
secke and J. S. Hopper. 

Design and Performance of Direct-Fired Unit 
Heater, by R. M. Rush and H. A. Pietsch. 


44 


12:00 noon—Exposition (Commercial Museum). 


2:00 p. m.—Technical Session (Ballroom at the Exposition) 
Corrosion Tests in a Water-Recirculating Air 
Conditioning System, by W. Z. Friend. 
Entrainment and Jet-Pump Action of Air 
Streams, by G. L. Tuve, G. B. Priester and 

D. K. Wright, Jr. 

Determining Sound Attenuation in Air Condi- 
tioning Systems, by D. A. Wilbur and R. F. 
Simons. 

The Performance of Stack Heads Equipped 
with Grilles, by D. W. Nelson, D. H. Lamb 
and G. E. Smedberg. 


Wednesday, January 28 


9:30a.m.—Technical Session (Rose Room—i8th Floor 

Bellevue-Stratford). 

The Vapor Pressure of Ice, by John A. Goff. 
Physiological Fatigue from Exposure to Hot 
Environments, by M. B. Ferderber, M. D., 
F. C. Houghten, and W. L. Fleisher. 

Physiological Influence of Atmospheric Humid- 
ity, by Technical Advisory Committee on 
Physiological Reactions, C.-E. A. Winslow, 
Chairman. 

Sanitary Ventilation, by W. F. Wells. 


12:00 noon—Exposition (Commercial Museum) 


2:00 p.m.—Joint Session with National Warm Air Heating 
and Air Conditioning Association (Ballroom 
at the Exposition). 

Pressure Loss Caused by Elbows in 8-in 
Round Ventilating Duct, by M. C. Stuart, 
C. F. Warner and W. C. Roberts. 
Observed Performance of Some Experimental 
Chimneys, by Richard S. Dill, Paul R 
Achenbach and Jesse T. Duck. 
Heat Loss Through Basement Walls and 
Floors, by F. C. Houghten, S. I. Taimuty, 
Carl Gutberlet and C. J. Brown. 
7:00 p.m.—Annual Banquet ( Ballroom—Bellevue-Stratford) 


; 


Thursday, January 29 


10:00 a.m.—Technical Session (Rose Room—18th Floor 
Bellevue-Stratford). 

Comfort with Summer Air Conditioning, by 
Technical Advisory Committee on Sensations 
of Comfort, Thomas Chester, Chairman. 

Use of Cold Accumulators in the Air Condi 
tioning Field, by R. W. Evans and C. J 
Otterholm. 

The Effect of Attic Fan Operation on the Cool 
ing of a Structure, by W. A. Hinton and 
Albert F. Poor. 


Installation of Officers. 
12 :00 noon—Exposition (Commercial Museum). 


12:30 p. m.—Organization Meeting of Council. 
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COMMITTEE MEETINGS 
Sunday—January 25 
Council Meeting (Blue Room) 


— 


:30 p.m. 
00 p.m. Final Meeting 1941 Committee on Research (Blue 
Room) 


— 


8:00 p.m. 
8:00 p.m. 


Technical Advisory Committee on Cooling Towers 
Technical Advisory Committee on Sound Control 
Monday—January 26 


Organization Meeting 1942 Committee on Research 
(Blue Room) 
Chapter Delegates’ Conference (Pink Room) 


7:30 p.m. 


7:30 p.m. 


8:00 p.m. Committee on Code for Air Cleaning Devices 
(Room 104) 
Tuesday—January 27 
9:00 a.m. Technical Advisory Committee on Air Distribution 
and Air Friction (Room 104) 
9:30 a.m. Technical Advisory Committee on Air Conditioning 
Requirements of Glass (Room 105) 

Technical Advisory Committee on Corrosion (Room 
104) 
Technical 

Comfort (Room 105) 
p.m. Technical Advisory Committee on Heat Require- 


7:30 p.m. 


7:30 p.m. Advisory Committee on Radiation and 


7 3 
ments of Buildings 
Wednesday—January 28 
8:00 a.m. Technical Advisory Committee on Instruments 
(Room 104) 
Technical Advisory Committee on Fuels (Room 
105) 


Nominating Committee (Blue Room) 


9:00 a.m. 


2:30 p.m. 
3:00 p.m. Technical Advisory Committee on Heat Transfer of 
Finned Tubes (Room 104) 


Thursday—January 29 


_ 
io 
uo 


p.m. Organization Meeting of Council 


SPECIAL Events ror LADIES 


Sunday 


7:45 p.m. Leave Bellevue-Stratford for Planetariun 
Monday 
30 p.m. Tea and Musical Entertainment 


Tuesday 


10:30 a.m, Sightseeing trips to Historic Spots in Philadelphia 


and Luncheon at General Wayne Inn, Valley 
Forge 
W ednesday 
10:45 a.m. Breakfast-Bridge (Assemble in Planet 
Lobby Floor—Bellevue-Stratford ) 
Franklin Institute and Art Museun 
COMMITTEE ON ARRANGEMENTS 
M. I. Blankin, General Chairman 
H. Berkley Hedges R. D. Touton C. B. Eastmar 
Vice Chairman Secretary Vice-Chairman 
Honorary Committee 
(Life Members) 
Homer Addams l. D. Cassell 
G. W. Bart A. W. Luck 


C. V. Haynes 
Hotels: Karl Rugart, Chairman 
Publicity: J. H. Hucker, Chairman 
Entertainment: W. P. Culbert, Chairmay 
Ladies: Mrs. M. F. 
Banquet: H. H. Erickson, Chairman 
Transportation: L. A. Childs, Chairman 
Inspections: E. H. Dafter, Chairmas 


Finance: A. C. Caldwell, Chairman 


7 ' “7; 
Blankin, (fairmai 


Sessions R. F. 


Reception and Registration: H. H. Mather, | 


Hunger, Chairman 


hairn l 


28th Annual Meeting 
National Warm Air Heating and Air Conditioning Association — Benjamin Franklin Hotel 


Tuesday, January 27—Crystal Ball Room 
9:30 a. m. E. S. T., President C. A. Olsen, Chairman 
President’s Message, C. A. Olsen. 
Our Country, Representative of the National Manufacturers’ 
Association. 
suilding Construction Industry in 1942, Thomas S. Holden, 
President, F. W. Dodge Corp. 
Our Industry’s Objectives and Responsibilities in the War 
Effort, W. L. McGrath, Member Plumbing and Heating 


Industry Defense Advisory Committee. 


ne 


00 p.m. E.S.T., H. S. Sharp, Chairman. 

Objectives and Functions of Emergency Committee, I. L. 
Jones, Chairman, Emergency Committee of the Warm Ait 
Furnace Manufacturing Industry. 

Simplification and Elimination of Waste, P. S. Miller, Chair- 
man, Elimination of Waste Committee. 

Defense Housing Priorities, OPM Representative. 

Product Requirements Pian, OPM Representative. 

Contract Distribution, OPM Representative. 

9:30 p. m—ASHVE “Evening of Magic.” Two-Hour Show 
by Paul Fleming and Co. Ball Room, Bellevue-Stratford 

Hotel. 

Wednesday, January 28—Garden Terrace. 


9:30 a. m. E. S. T., F. G. Sedgwick, Chairman. 
Our Research Activities and Cooperative Effort with Our 
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Government, F. G. Sedgwick, Chairman, Research Advisory 
Committee. 


Our Codes 
Installation Codes Committec 


Today and Tomorrow, W. D. Redrup, Chairman 


niversity of Illinois 


Oil Test Code, Professor A P Kratz U 


Standard Code Application Manual, Professor S$. Konzo 


Short Course, Professor Lorin G. Miller, Michigan Stat 
College. 
Election of Officers. 
2:00 p. m. E. S. T., Joint Session with American Society of 


Heating and Ventilating Engineers, Ball Room at the Con 


mercial Museum. 


Presiding, C. A. Olsen, President, National Warm Air Heat 
ing and Air Conditioning Association W. L. Fleisher, 
President, American Society of Heating and Veatilating 
Engineers. 

Pressure Loss Caused by Elbows in 8-in. Round Ventilating 


Duct, M. C. Stuart, C. F. Warner and W. C. Roberts 


Observed Performance of Some Experimental Chimneys, Richard 


S. Dill, Paul R. Achenbach and Jesse T. Duck 


Heat Loss Through Basement Walls and Floors, F. C. Houghten, 
S. I. Taimuty, Carl Gutberlet and C. J. Brown 


Adjournment. 
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EXPOSITION EXHIBITORS AND THEIR EXHIBITS 


Listed below are the names of the exhibitors who 
are scheduled for the Seventh International Heating 
and Ventilating Exposition, per latest ad, ice at press 
time from the exposition management. Those listed 
with information on the products they will exhibit 
and the names of representatives who will be in at- 
tendance furnished these details direct to Heatine, 
Pipinc AND Arr ConpiTioninc. With the booth num- 
bers and the accompanying diagram of the exhibit 
hall, the location of each exhibitor can be quickly 
spotted. 


A glance through this list shows that war demands 
for products of this industry are reflected in many of 
the exhibits. Manufacturers plan to show the equip- 
ment they have developed and adapted for defense 
plant, military and housing needs. Visitors should 
find this an opportunity to see and discuss the effect 
of war upon heating, ventilating, air conditioning and 
piping practice. 

The exposition is under the management of Inter- 
national Exposition Co., Inc., New York, N. Y., Charles 


F. Roth, manager. 


Name of Exhibitor Booth No. Representatives in Attendance Products on Exhibition 
Aerefin Cerp., Syracuse, N. W.........cc00e0. 532 Heating and ¢ 
Air & Refrigeration Corporation, New York,716-718-720. D. Cc. Lindsay, H. 8S. Dutcher Capillary Un \ t 
ae Sie tAddde van bok cae ne 6400 ite eth buden nee J. L. Blackshaw 
Air Conditioning & O11 Heat, New York, 92 Pub at 
N. me DEO sdb 64 bONG0 66006606 0065 cubs 6b Kd 686 
Air Controls, Ine. Div. of The Cleveland 324 B. G. Krause, G. L. Schwarz Blower and P I I 
Heater Co., Cleveland, Ohio Ss Ss Minnich Chas | Units Ventilating |} 
tainsbury Arthur Friedma 
Air Devices, Inc... New York, N. Y. 865 Air Diffuser 
Air-Maze Corporation, Cleveland, Ohic.... 348 yr. M. Paul, H. M Flaherty Permanent A F ’ | 
Cc. B. Moorhead, P. C. Hun for Range Canop 
gerford, Geo J Gardner 
Geo Knaab 
Airtemp Division, Chrysler Corp., Dayton, $0(0-910-912-914-916 
DT “Gath Oud 66teneeewes oun seeewds o* . 
Airtherm Mfg. Co., St. Louis, Mo. 237 Edwin Elliot & ¢ Unit Heaters ar W \ He t 
Vip? SOME Tin occccweeacbedbes® 126-128-130-132 Oil Burners 
Allis-Chalmers Mfg. Co., Milwaukee, Wis... . 555-535-537-434-436-458 Motors, V-belt I rifug Pun 
Alaminum Aircell Insulation Co., Detroit, §29 L. M. Payne, L. V. Goebbe Insulatior 
Pd We dk ilies tele dew Pae'e wkd we eeenebt neds 
American Air Filter Co., Inc., Louisville, Ky. 700..H. C. Murphy, H. W. Poun d, G Complet ‘ fa filtering equip 
W. Sonntag J H Hucker ment 
lL. A. Pryibil, F. F. Esper 
scheid, F. C. Clifford, W. C 
Kruze, J. F. Reed, J. M. Pet 
tingel, P. F. Chartres, G. A 
Stevens, J D. Reed 
American Artisan, Chicago, Il. 226 F. P. Keeney, J. D. Wilder Publication 
W J Osborn RK \ Jach 
R. P. Wettstein, C. E. Price 
J. D. Thomas 
American Brass Co., Waterbury, Conn...... 715-717-719 Copper tubes ind estine we ~. 
boilers, vibration eliminators, wel 
ing rods A) displays of raw 
semi-finished ind finished defense 
products 
American Gas Association, New York, N. Y.. 636-644 and 735-743 Airtemp Div Chrysler Corp Ameri 
can Radiator & Standard Sanitary 
Corp Automati Gas Equipment 
Co Bryant Heater Co., Burnham 
Boiler Co., Clow Gasteam Heating 
Co Detroit Lubricator Co., Forest 
City Foundries Co., General Con 
trols Co Handley Brown Heater 
Co., Henry Furnace & Foundry Co 
Hook & Ackerman Mfe. Co., Muel- 
ler Furnace Co Oakland Foundry 
Co., Ohio Foundry & Mfg. Co., Per 
fection Stove Co., Philadelphia Gas 
Works Co., Richmond Radiator Co 
Roberts-Gordon Appliance Co., Sur 
face Combustion Corp., White- 
Rodgers Ele« Co 
American Radiator and Standard Sanitary 956-968 Furnaces, Winter Air Conditioners, 
a ee Se PET eT Terre Boilers, Radiators, Oil Burners and 
Heating Accessories 
American Rolling Mill Co., Middletown, Ohio 343-347 T. I. Byrd, Nicholas Tied A miniature plant that will enable 
man visitors to compare the paint-ad- 
hering qualities of ordinary gal 
vanized sheet metal and a special 
bonderized galvanized sheet 
American Society of Heating & Ventilating Society and research activities 
Engineers, New York, N. Y., and Pitts 
ee. Ele - &< oe 6 ow ce skieanibaieaan é “? 
American Steel & Wire Co., Chicago, ll..... 648-747 L. L. Anderson, G. R. Watts, See United States Steel Corp 
H. B. Taylor 
American Stove Co., Lorain Div., Lorain, 0.. 21-23 
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Name of Exhibitor 


Ames Hydrovac Corp., Brooklyn, N. Y.. 


Anderson Co., V. D., Cleveland, Ohio....... 


Anderson Products, Inc., Cambridge, Mass. 


Anemostat Corporation of America, New 


as aes Me vew te seal ewdhadtetieaadas ts 
Armstrong Machine Works, Three Rivers, 
Mich. 

Arnold Sales & 


Engineering Co... Robert, 
Philadelphia, Pa, he ded ; si he 


Auto-Heat Corp. New York, N. Y.. 


Automatic Burners Corp., Chicage, Ul. 


Automatic Humidifier Co., Cedar Falls, Ia. 


Barber-Colman Co., Reoeekford, Ml. 


Barnes & Jones, Inc., Jamaica Plain, Boston, 
Pe  3.4v eda owe 


Beaver Pipe Tools, Inc., Warren, Ohio 


Bell & Gossett Co., Chicago, Ill... 


Bethichem Foundry & Machine Co., Bethle- 
hem, Pa. rr 


Bethlehem Steel Co., Bethlehem, Pa... 


Black & Decker Mfg. Co., Towson, Md 


Brown Instrument Co., Philadelphia, Pa. 


Bryant Heater Co., Cleveland, Ohio. 


Burnham Boiler Corp., Irvington, N. Y.. 


Byers Company, A. M., Pittsburgh, Pa. 


Carbondale Division, Worthington Pump & 
Machinery Corp., Harrison, N. J...... lta a 


Carnegie-Ilinois Steel Corp., Pittsburgh, Pa. 


Carrier Corp., Syracuse, N. Y,... 


Century Electric Co., St. Louis, Mo. 


Century Engineering Corp., Cedar Rapids, Ia. 


Chace Company, W. M., Detroit, Mich... 


Chicago Filter Co., Joliet, Tll.. 


Chicage Pump Co., Chicago, Tl. 


48 


Booth No. 


... 140-142-144. 


Representatives in Attendance 


20-22....Chas. F. Ames, Pat Savage. 

548 

i a _ 2 Ferguson, J M 
Blanchard, K. G. Agnew, K 
B. Gerrish, R. D. Bitzer, 
Vernon Bitzer atta : 

600....M. Sheffler, S. S. Gross, F. J 
Kurth, A. Rust-Oppenheim, 
V. Floyd Self 

643-645. 0. E. Ulrich.. 
is tae the oe 


Otto B. Moody, J. B. Bernhard 


ae 
641....J. W. Galloway, Mrs. Roger M 
Galloway, lL, Ww Reining, 
toger M. Galloway, Ear! 
Newville ; : 
418-420. D. J. Stewart, C. J. Braatz, 


L. C. Plaehn, T. K. Greenlee, 
R. P. Dewey, D. R. Farqu- 
har, E. A. Greenlee, H E 
Shugars 


710. J.T. H. Anderson, H. B. Ells 
804-901..." 
366-465. E. J. 


Gossett, R. E. Moore, C 
E. Pullum, R. D. Bitzer, R 
A Patterson, E. L. Malm, 
Walter Lige, Frank Hackett 


B. White, C. L. White, P 
A. Mariette, C. S. Dieter 


922-924. J 


9° 
240-242....E. H. Federschmidt, R. H 
Herrick, Frank Cassidy, G. 
B. Buchanan, J. F. Apsey, 
Jr. 

$10-814-909-913 .... chin: aied 
. 450-452-549-551....D. E. Leslie, C. F. Cush- 
ing, H. W. Heisterkamp, J 
N. Crawford, C. H. Cum- 

RS ee ee 
300 A. A. Miller, C. W. Lowrey, A 
H. MacDade, J. J. Hogan, H 
a Ce: a ns cabhens cs 


613 J. B. Fullman, J. F. Byers, 
ay 2. me Seon, & . 
MacWhorter, H. K. King, R 
R. Leonard, N. W. Hosler 


Bennett S. Chapple, Jr., E. J 
Collins, H. V. Clark, G. G 
McGiaughlin, P.H. Van Pelt, 
H. J. Mokate, J. F. Traa, D 
McHugh, J. M. Curto, C. A. 
Parsons, J. D. Darby, W. C 


Bobbitt 
26-430-525-529 
626....John E. Herron, W. L. Dively, 
Larkin, G. E. Moe, E. W 


Pritchard, A. L. Smith, G. Y. 
Watt, J. M. Hicks, W. J. 
Nace, G. H. Pechin, L. H. 
Downing, G. C. Henderson, 

L. Woodress, E. 8S. Moore, 
A. Neher, Oliver S. Imes 


844-848....M. D. McWilliams, J. A. Latt- 


ner, Geo. K. elley, E. E. 
Scott, S. P. Densmore, A. H 
Mellott, H. B. Siemon..... : 


331 John C. Schwab, Thomas H. 
GD: Sda candace 


218....L. D. MeGrew, Ed. Berthet.. 


431-433-435-437....George D. Beers, Milton 
Spiegel, H. E. Martin, S. 
K. Steiner, S. S. 


‘ Whitby, 
W. P. Culbert, Jr., S. E. 
Kappe, G. L. Thom....... 


Products on Exhibition 


Heating System Pumps 
Steam Traps; Pipe Line Strainers 


Air Valves, featuring their recondi- 
tioning 


High Velocity Air Diffusers, Ceiling 
and Wall; Combination Diffusers 
and Built-In Lighting Units 


Steam Traps; Steam-type Humidifiers 


See H. O. Trerice Co. 


Oil Burners; Cast Iron and Steel 
Boiler-Burner Units and Air Con 
ditioning Units 


Humidifiers 


Grilles and Registers; Overhead Dif 
fusers; Electric Controls 


Vapor and vacuum heating special 


ties 


Tools 


A complete line of specialties for 
forced hot water house heating 
and domestic water heating 


Oil Burning Heating Equipment 


Steel Products 


Portable Electric Tools 


Industrial Controls 


Gravity Furnace, Forced Air Fur- 
nace, Winter Air Conditioner, Hot 
Water Boiler, Steam Boiler, Con- 
version Burner, Unit Heater, De- 
humidifier, Coke Stoker 


Boliiers and Radiators 


Wrought Iron Products 


Air Conditioning 


See United States Steel Corp 


Air Conditioning 


Electric Motors—split phase, capaci- 
tor, repulsion start induction, 
squirrel cage, open, enclosed, to- 
tally enclosed, fan cooled, for all 
types of air conditioning equip- 
ment. 


Oil burning furnaces; water heaters; 
boiler-burner units; conversion oil 
burners. 


Thermostatic Bimetal Stampings; 
Formed Elements; Sub Assemblies; 
High Expansive Alloys 


Air Filters 


Condensation-vacuum pumps for 
heating systems; condensation 
pumps; circulating pumps; sewage 
ejectors 
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Name of Exhibitor 


Booth No. Representatives in Attendance 


Cleveland Steel Products Corp. Cleveland, 850 and 949 
OE ih «ne ¢'c'b'd wee S ea 
Coe Manufacturing Company, Painesville, 2 Cc. W St 
Ee eee oes 6a nk Pea eke e ee 
Coleman Lamp & Steve Co. Philadelphia, 316 8 
Pa. . — pe 
Cole-Sullivan Enginecring Co., Minneapolis, 713 A. DPD. Cole, H. J. Sewe [7 
Minn. oring ke \\ Laudert 
Commercial Filters Corp., Boston, Mass 751 I \\ S} t 
Crane Co., Chiecage, Ul, £39-441-44 Georg Hoff in J 
weve! (st ree sherry ‘ 
ford Rife Clarence Stermer 
William Howard, H. I! G 
] H tie (Cha Ss 
| M Lowe 
Crew Co., F. D., Philadelphia, Pa, 219-221 
Crewe Name Plate & Mig. Co. Chicage, Hil 51 
Dayton Rubber Manufacturing Co., Dayton, 126-725-750 K H. Glanto > « Dav 
Ohie L. C. Strobeck, H. I Bogert 
J I \W or T D> Sling 
! R Ll, Wetzel J b> 
Hershe \ K Snyder | 
Ada R H Laird W 
I) ruck J W I rant J 
\ |) ? 
Detroit Lubricator Ce., Detroit, Mich 631-¢ 
Dole Valwe Co., Chicage, Ill 18 I Ml ! } I 
I I Gill 
Domestic Engineering, Chicago, Ill 609-611 
Domestic Engineering Catalog Directory, 609-61 
Chicage, Ill. 
Dengan Electric Mfg. Co. Detroit, Mich. Sz 
Deorex Division, W. B. Conner Engineering 20 
Corp., New York, N. : 
Dowagine Steel Furnace Co.. Dowagic, Mich. « . 22 ie R. S. McN 
lL, W Silverthorn (jraha 
W oodhous Arthur W. Wicl 
Doyle Vacuum Cleaner Co., Grand Rapids, 244 Dewey I. Doyle, Ellsworth \ 
Mich. ‘ : ‘ : we Bahrma Richard E. Bird 
Dravo Corp., Pittsburch, Pa. 116-118 i oe i ix A H. Pfeffer 
R. M. Rust M. I Hicks, H 
WK Hick 
Dunham Co., C. A. Chicage, Ul, 10-512-514-51 
Duoe-Therm Division, Moter Wheel Corp., ] l 17 \ Frant | H I ler G 
Lansing, Mich. H Phi | 
Edison = Instrument Division, Thomas A., ! Mat I Snavely J. B. Camy 
tn ee an nd ied ah bathe te & beet hb ee bel 
Elliot & Co., Edwin, Philadelphia, Pa. “ 
Evans Products Co., Detroit, Mich. 14-16-18 
Fairbanks, Morse and Co., Chicage, Il 750-849 H L Bilsborough J Ww 
Bostwik Harry Neal Baum 
Fairfield Oil Heating Co. Ine.. Greenwich, e 
Conn, si Lewesevaebaebevee 
Fedders Manufacturing (Co. Ine. Buffalo, 4-34¢ ( I Sk 7 I Walker 
me Me Fas man ‘a 
Field Control Division, H. D. Conkey & Co., ! { W. Potter, W. G. Van Et 
a en te ae , ten D \ Field Walter 
Thor Fay Kinne 
Fireline Stove & Furnace Lining Co., Chi- D. J. Quinnar 
cage, Ul. ewe , ; 
Fitzgibbons Boiler Co. Inc... New York, N. Y. 122-424 Paul K. Addams, R. L. Han 
sen I I Demarest } N 
Biack rd W ( Wetl 
tine c/a Myer 
Frick Co., Waynesboro, Pa. 24 
Fuel Oil Journal, Oilheating & Air Condi- 
tioning, New York, N. Y. = alee eete da .s 
Fulton SylIphon Co., Knoxville, Tenn. 444 448 EK I> Rogers F. G. Cross, 
S. Gross M Sheffler L Ss 
Dysart 
General Controls Co., Glendale, Calif 249 E. T. Howard, John Har 
mond H G Wasserleir 
Wm | Marsh Geo Lé 
Fevre 
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Products on Exhibition 


Odor Contre Ka pment \ L) 


Defer l ‘ | 
ter Hieater Mil-flred ¢ é net | 
“Hi-Boy Oil-fired Conditioner 

Furnace wit! B we ! 
Air C ! 
Furnace 


Stee! 
Forced 
fired 


Cleaner Fur e Vv 


Self-fired Unit Heater ind Heat 
Systems 


Heating Systen 


Fuel Oil Burning Furr é W 
Heaters; Space He 


Timed Relay Sealed Thermostats 
Thermostat Steam Valve 


Self-contained Air ¢ Ls 
Window Ventilator Compressor 
Anthracite St ker Bitumins 


Stokers 


Burners 


Publication 


for Heating 


Temperature Controls t 
Air Conditioning 


Ventilating and 





) rid Valve Motorized Valves, 
Refrigeratior Va Industrial 
Valves Ther tats Expansion 
Vaives, Gas Pressure Regulators 
Combustion Controls, Thermo 
ple Safety Pilot Diaphragm 


Solenol 


cou 


Valves, Switches, Strainers, Manual 
Reset Valves Relays Low Water 
Cutouts, Governors 
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Name of Exhibitor Booth No. Representatives in Attendance Products on Exhibition . 
General Electric Co., Schenectady, N. Y..... 616-618-620 ; i eeca Jon eu ned Chhet dee bale : 
General Electric Co. Air Cond. & Com. ¢° 26- EL oh wun wpe 6-0. die aw Raion eae Ces Se 
Refrig. Dept., Bloomfield, N. J............. ee  .  RORRESAN es EE a Ae Hee { 
Gilbert & Son, Harry E., Bridgeport, Conn... 61..Harry E. Gilbert, Carl G. Nel- Radiant Arches and Domes i 
son, Rudolph Rehm, W. H 
WEE: -cheatbhecacae kab war } 
Gillen Company, J. L., Dowagiac, Mich..... 919-921 ..John L. Gillen, Marvin Hahn, Oil Burning Water Heaters; Oil x 

Milton Wagner, Harry Bur- Burning Furnaces; Oil surning 

Re a eee Floor Furnaces 

Gilmer Co., L. H., Tacony, Philadelphia, Pa.. 935-937 . Puatuaea ass WN 6 seed e we Belts | 
Gray Metal Products Co., Rochester, N. Y... 230-232 iin eed cae oe satus i 
Grinnell Company, Ine., Providence, R. I... . 325 Seats kek oe t ‘ ’ tone Welding Fittings, C. IL. Pipe Fittings, 
M. I. Pipe Fittings, Unit Heaters y 
Adjustable Pipe Hangers, Traps, a 
Heating Specialties, Automatic ; 


Sprinklers, Valves 


Guardian Utilities Co., Michigan City, Ind.... $19....V. E. Malmfeldt .. : ra Flexible Couplings 
Ilarris & Co., Arthur, Chicago, Tll.......... a: ee ee ee eee Stainless Steel and Copper Floats 
Heating, Piping & Air Conditioning, Chi- 226....F. P. Keeney, C. E. Price, W. Publication 
SE EEE: aig «8é-« nina a ede eee da wate ae bans we J. Osborn, C. M. Burnam, 
Jr.. R. P. Wettstein, R. A 
s Jack, Os Be SMe cawiccce 
Heating & Ventilating, New York, N. Y..... 926-528 ..... ia esW cU on 4s 600 ane ° Publication 
Hereo Oil Burner Corp., Lancaster, Pa.... ES ae PSF 
Hoffman Specialty Co., Indianapolis, Ind... . 566-665....Potter Bowles, M. C. Gillett, Venting . alves, Thermostatic Traps 
F. H. Gaylord, C. W. Stew- F. & Traps, Radiator Supply 
art, Merrill F. Blankin, F. J. Valves, Hot Water Heating Sys- 
Ade, A. E. Kreible, C. F. tems, Vacuum and Condensation 
Deets, Lester McCrea, H. H. Pumps 


Erickson, A. P. Morrow. 4 
Gillett, H. Grosman, F. A 
Dockeray 








Hotstream Heater Co., Cleveland, Ohio...... ROG aes sé anacwax 
lig Electric Ventilating Co., Chicago, Il.... §624....C. W. Smith, W. W. Malloy, Ventilating Fans, Blowers Unit 
W. T. Trowbridge, W. C. Heaters 
me abn 4 ax Sueeul 6 aale &% 
Illinois Engineering Co., Chicago, Tll........ 165-166....Robt. L. Gifford, J. C. Match- Complete Selective Pressure Control 
ett, J. L. Ehretsman, R. W System for Heating; New Motor- 
Leutwiler, Louis Huyette, ized Valve 
Walter C. Edge, Phil. Wood, 
A. L. Browne, Il. H. Geiger.. 
Illinois Testing Laboratories, Ine, Chicago, 110....J. A. Obermaier, M. D. Pugh, Indicating Pyrometers Controllers, 
Pre Pree e Oe err a, ee ee a An oe J. H. Torrey, R. C. Chelius.. tesistance Thermometers, Air Ve 
locity Meters 
Independent Pneumatic Tool Co., Chicago, Ill. 255-257....N. C. Hurley, Jr., C. N. Kirch- Portable Electric Drills. Sheet Metal 
ner, J. A. Hill, E. R. Wyler, Nibblers, Hammers, Saws, Screw 
J. Ashton, J. P. Fletcher, F. and Nut Drivers, Grinders, Sand- 
A. Herman, J. J. Murphy, A. ers, Polishers, Tappers 
Schuhl, A. F. Bero, A. Hjort, 
Jr. F. H. Charbono, J. B 
Dempsey, E. R. Gee, V. G 
Turner, L. Abbott, E. Ham- 
mett, W. D. Trainor........ 
Independent Register Co., Cleveland, Ohio... 231....E. C. Fox, B. N. Richardson, Registers, Grilles and Air Flow 
ean des GG i Becad be dweae Specialties 
Industrial Device Corp... New York, N. Y.... ae es» tedne 
Industrial Sheet Metal Works, Inc., Detroit, 831-833....F. Lyman Pampe, Alfred W Dust Collectors 
REE Sen ctu sushedstdes Jee esos contwee a, rere eae ee 
Ingersoll Steel & Dise Division, Borg-War- 553-—-555....Charles B. Brown, Lester T. Sun Reflecting Screens 
ner Corp., Chicago, Il...... be : cae Avery, J. TF. Butler, FT. T 





Tucker, D. D. O'Neill, Ro- 
land D. Doane.. ne, ORY TOR 









Insto Gas Corp., Detroit, Mich... . ee 544....H. F. Belcher, R. D. Parin- Torches and Metal Melting Furnaces; 
sobl, F. B. Larsen, John R Soldering Irons: Sodering Iron Fur- 
PE < “c04e Vance easeaeen naces, -all fueled by Bottled Gas 





















Iron Fireman Mfg. Co., Cleveland, Ohio..... 926....Dale Wylie, Howard B Automatic coal stokers, domestic and 
Evans, C. MacDonald Swan, commercial (bituminous and an- 
A. A. Brumfield, J. H. Mer- thracite): Winter air conditioner 








ritt, P. Bachelet.. with built-in stoker and bin-feed 


Jefferson Electric or Sue us®hea 
Jenkins Bros., New York, N. Y.... 


Johns-Manville, New York, N. Y. 800....H. R. Berlin, P. J. Washburn, Air Acoustic Sheets; Blown Rock 
Cc. W. Meyer, P. O. Young Wool Home Insulation; Packings; 
R. EK. Jones, Earl Hancock, Refractories; Industrial Insula- 
P. W. Moninger, Ww tions; Stack and Vent Pipe 
Wells, E. J. Sullivan, G. 
Dutney, L. C. Leslie, G. 
Nicely, J mm wae, 2. § 

Charlies, J. Schmidt, M. J 

Lennon, H. E. Nixon........ 


Henry 















Co. Bellwood, 















Valves 







































Johnson Co., 8. T., Philadelphia, Pa... . eo 9-11....Robert P. Johnston, W. Steam and Hot Water Boiler-Burner 
Ss Harlacher, L. W. Kline, Units: Hot Water Heaters: Winter 
es Ee BOD pe cabana béanestda Air Conditioning Units; Oil Burn- 








ers 













Johnson Service Co., Milwaukee, Wisc. 100....S. E. Plewes, R. A. Naegely, Automatic Temperature and Humid- 
M. M. Herrick, N. E. Van ity Control for Heating, Cooling, 
DEG. «4 es burbdaedceaaoes Ventilating, Air Conditioning and 






Industrial Processing 
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Name of Exhibitor 


Keeney Publishing Co., Chicago, Ul... 226 

Kehm Corp., Chicage, Il.... $40-442....H. J. Kehm, C. G. Newton, H 
kK. Coleman, E Matthews 
W. B. Gebbic 

Kent Company, Inc., Rome, N. Y. 825. Cc. E. Clifford. P. V. Hughes, 
Don Smith, Paul Young, E. 
P. Wittschiebe, R Bauch- 
moyer, G. Blanchard, _ 2 
Steele 

Kewanee Boller Corp., Kewanee, I. 956-968....See American Radiator & 
Standard Sanitary Corp 

Kleen-Heat Incorporated, Chicengo, Ill. a. skec's 

Korth Of! Burner Corp., Roselle Park, N. J. 531....Arnold Eckhart 

Lau Blower Co., Dayton, Ohio.............. 619-621....E. B. Lau, R. A. Mayne, E 
Cc. Wolford, Karl Ganger, 
Wm. Evans, Joseph Redrick, 
EK. B. Berge, R. S. Wiseman 

Leslie Co., Lyndhurst, N. J. 235.. Edwin Elliot, Edward J. Kill- 
gore, Joseph Ww Pearson, 
Russell Boettiger Frank 
Riggio 

Linde Air Products Co., New York, N. Y. ; 432 

MeDonnell & Miller, Chicago, HI............ 42% E. N McDonnell, Jack Me- 
Donnell Van A Pfister, 
George La Roi, M. Blankin 

MeQuay, Inc., Minneapolis, Minn, 310-312-314 

Maid-O'-Mist, Inc., Chicage, Hl. 464.. Wm. J. Woolley, 0. V. Wool 


May Oil Burner Corp., Baltimore, Md 


Mercoid Corp., Chicage, Hl. 


Booth No. Representatives in Attendance 


ley, H J Carr, John H 
Taylor, Ross W. Johnston 


. S11-813-815-817 Cc. R. Collins, J. O. Milles 
EK. R. Schuelke, W A. Web 
ster I’ 4. Wright 


243-245-247 H Courteol I E McCabe, 
J. W. Owens, R. F. Fisher, 
W. Colterjohn, W. K. Stauf- 
fer, C. J. Grube, F. W. Ayer 
Burt Power 


Metals & Controls Corp., General Plate Di- 623 J \ Payette P. G. Chace 


vision, Attleboro, Mass. 


Miller Co., Meriden, Conn.. s4 


Minneapolis-Honeywell Regulator Co., 


PSs SEs ce eesc osescreasvcoectes 


Modine Mfg Co., Racine, Wis 


5 ona “H. S. Phillips. U. U. Savolai- 


nen H P Andrews, R Kol- 
seth = Mabry, L J Most, 
J. U. Sicard, E. L. Willis : 


0 W. Debler, O. R. Perkins, R 
Delancey, H. Y Harrison 
W. Sullivan 


Min- 810-814 


909-913 


224 A. G. Dixon, O. E. Desmond 
M. J. Druse Wm. Kidd, B 
Spieth 


Monarch Mfg. Works, Inc., Philadelphia, Pa.. 647 T. W. Murphy, J. M. Carrol 


EK. B. Frame 


Morrison Products, Inc., Cleveland, Ohioc.... 546 

Morrison Steel Products, Inc., Buffalo, N. Y.. 30 Sam Neide 

Motorstoker Division, Hershey Machine & 932 J. H. Simpson, H. F. Miller 
Foundry Co., Manheim, Pa.......... : A I Bertolette ‘ I 


Mueller Brass Co., Port Huron, Mich.. 


Nash Engineering Co. South Norwalk, Conn. 


National Machine Works, Chicage, Il... 


Olandt, H. L. Sieg~mund, A 
J. Ulrich, H. D. Merrill, J. F 


Fisher 

534—547 E. M. Fitzgerald, W. J. Con- 
stable 

124—223 Irving C. Jennings Edward 


A. Mead, George RB. Wright 
W. M. Thompson, John B 
Wright, Fred W. Green, C 
J Lyons, R R Donnelly 
> Kr Parker, C H Love 
James Mewshaw L. T. Bur 
roughs, W H Lukens 
Charles Saints, H. B. Hawk- 
ins, Arthur Winship, T. L 
Johnson, R. H. Carpenter 


748 E. CC, McLean, Barney Olson 
Ss. B. Gamble 
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Products on Exhibition 


See American Artisan and Heating 
Piping & Air Conditioning 


Complete Gas-Fired Forced Circula 
tion Warm Water Heating Systen 
Hot Water Hieating Specialities 
Forced Warm Air Ductless (as 


fired Heating Syste 


Double Suction Fur ‘ und = Boller 
Cleaner 


Residentia Stee He 


Oil Burners 


Blower Assemblies Blower Cabinets 
Wheels Pillow Bloc} Pulleys 
Propeller Fans 


Pressure Reducing Valve Pressureé 
Controllers, Pump Governors, Tem 
perature Regulator Strainer 

Oxy-acetylene Blowpipes and Weld 
ing Equipment; Soldering Irons 
Leak Detectors Cylinders for 
Storing Refrigeration 

Boiler Feeders Low Water Cut 
ffs Safety Relief Valves Flow 
Switches Snap Switches Humid 


‘ 


ier Valves Pump Contre 


Automatic Humidifiers fo 


r all tw 
of heating—Steam, Hot W 


ater and 


Warm Air; Water Line Control 
Valves: Boller Feeders and Low 
Water Cut-Offs;: Automati Alr 
Vents for circulating ines radia 
tors, et 

Conversion Burners Boller-Burner 
Units; Air Conditioning Units 

Complete Line of Automatic Controls 

Contacts Thermostatik Metal in 
Sheet, Strip, Finished Part and 
Sub-assemblies Laminated and 
Precious Metal Tubine and Soldet 

Oil Burners f Ss Hor s 

Automati remperatur Control 

Unit Heater Convector Ventila 
tion Heater 

Air conditioning nozzle iir washing 
nozzles humidifyving sprays oil 
atomizing nozzle oll burner alr 
mixing equipment oll burner 


pumps, oll and water strainers 


Blower wheels 


Tubular Winter Air Conditioners 
Gas Burners 


Automatic Coal Burners (Anthracit« 


Solder-type Fittings (cast bronve 
and wrought copper) Valves, Fit 
tings and Accessories for Mechani 
cal refrigeration 


A complets line of pumps for the 


heating industry including return 
line vacuun heating pumps, con 
densation pumps and =the vapor 
turbine return ine heating pump, 
which operates from the system 
steam and requires no electrh 
current Also sun Pp pumps 


Power Gas Burners for central heat 
ing plants, either stean hot water 
or warm alr residential, commer 
cial and industrial 


51 











Name of Exhibitor 


National Radiator Co., Johnstown, Pa, 

National Tube Co., Pittsburgh, Pa. 648 

Nesbitt, Inc., John J.. Holmesburg, Philadel- 918 
phia, Pa. 

Niagara Blower Co., New York, N. Y. 

Norge Heating & Conditioning Div., Borg- 
Warner Corp., Detroit, Mich... 

Olsen Mfg. Co., C. A. Elyria, Ohio 117—419- 


666—765 


Owens-Corning Fiberglas Corp., Toledo, Ohio 


Pacific Gas Radiators Co. Huntington Park, 125 
Se Sade a ndced wanee aa haa e 

Pacific Lumber Co., Chicago, Hl. 

Packless Metal Products Corp., New Ro- 
ehelle, N. Y. 

Peerless Mfz. Corp. Inc., Louisville, Ky. 939 

Penn Bolier & Burner Mig. Corp., Lancaster, 37 
Pee eeevecs ‘ 

Penn Electric Switch Co., Goshen, Ind, 

Pennsylvania Furnace & Iron Co., Warren, 
Wile ecces ST rye ey eee eee ere 

Perfection Stove Co., Cleveland, Ohio... . 950-952 

Perolin Company of New York, Ince. New 13: 
York, N. Y... 

Petroleum Heat and Power Co., Stamford, 265 
Conn, 

Philadelphia Electric Co., Philadelphia, Pa. 

Piumbing & Heating Journal, New Vork, 
e We oe ‘Saneegeeenwaws 

Propellair, Inc., Springfield, Ohio 219 

Quaker Mfg. Co., Chicago, Il. 

Randall Graphite Products Corp. Chicago, 143 

Refrigerating Engineering, New York, N. Y. 

Reif-Rexoll, Ine., Buffalo, N. Y........ 

Republic Steel Corp., Cleveland, Ohio 117-119 

Reznor Manufacturing Co., Mercer, Pa.... 

52 


550. 


920 


#21... 


766 


941 


266 


Booth No. Representatives in Attendance 


E. L. Redden 

J. E. Fleming, D. E. Hutchi 
son, T > Conklin 

H jerkley Hedges, W J 
Rothenbach M E Dunlap 
Jr 

Paul H. Schoepfilin, W. L. Of 
fenhamer, D. L. King, C 
N. Deverall, M. H. Olstad, O 
F. Gilliam 

C. A. Olsen, E. P. Hayes, Al 
mon Chapin, W. T. Lyons 
C. A. Patrick 

Cc L Rowley, L E Fisher, 
W. R. Sykes, Murray Owen 
E. V. Dragics, J. S. Irvine 
W. B. Dias, F. L. Myers, F 
LD. Allen, E. E. French, F 
G Baechle 

Harry lL. Quinn, Marvin I! 


Fergestad, 


Steve 


H E 


man 


Albert 
R. 


Cast 


Jen 


F. L 


John 


Klass 


Guarnaschelli 


Thomps¢ 


Penn, 
H, 
1, Paul 


pke, A 


iison, J 


Solmsse 


Burns 


S. Weiss 


Ss T 


JF 


Sam J 
©, J 


T. Atwill, 


Gc. 3 
R. H 


M. E 


Benj 


David 
End 
Jack 


Shields, 
horesen, 


3mith, A. 


M. E 
Luscombe, 


} 


nm, Robt Ly- 


E. Henning 
a. 


Penn, Robert 
L. Rubel, M 
1 Corbett IE 


W. Barr, N. E 


R Netedu 


A 


Groves, 


P. J 


I V. Tiblin, 


Goodman 


E. Hess, R 
R tabcock 
L. E 


Hodge 


Corrigan 


ohnson, 
Long, 


toy 


a” a 
Jack 
O. B. Nelson, A. 


Whiteley, 


Clark, 
amin 


R. 
"es, 
Peters 


Franklin 


Webster, 
( reorge Ww. 


J Lofgren, 


Mathis, A 


E. A. Lampe, 
G. Terris at 


Hotel 


Morris G 
Reznor, 


HEATING, 





Products on Exhibition 


Hand-fired boiler for defense hous- 
ing; Gas boiler for small houses; 
Miniature steel boiler, representa- 
tive of type used in U.S.O. recrea- 
tion buildings and other defense 
industrial plants, army, navy and 
air corps buildings; Boiler used in 


replacement of old boilers in the 


maintenance of buildings c'assified 
under O.P.M. P22 order 

Pipe and Tubes in plain carbon and 
alloy fon use in the heating and 
ventilating industry 

Blast coil heating surface with dual 
steam distributing tubes; Blast coil 
cooling surface—cold water type 
Unit ventilator for school room 
heating and ventilating 

Fan Heaters and Fan Coolers; Spray 
Coolers; Condensers 

Gas Air Conditioning Unit; Oil Air 
Conditiening Unit: Coal Air Condi 
tioning Unit; Gas Hi-Boy Air Con 
aitioning Unit; Coal Gravity Fur 
nace, Gas Gravity Furnace 
Defense Housing Forced Air Fur 
nace 

Air Filters, Industrial Insulation 


Electrical In 


Mats 


Insulation, 
Eliminator 


Building 
sulation 


made from Califor 


fark 


Wool 
nia 


Insulation 
Redwood 


Tube 
Flexible 


Fittings 
Bronze 


Copper 
Helical 


Self-flaring 
Seamless 


Hose with Detachable Couplings in 
complete units: Sections of large 
inside-diameter Flexible Bronze 
Hose 

Vented Gas Circulators Gas Floor 


Furnaces; Domesti Stokers and 


Controls 


Boiler-Burner Units; Split System Hot 
Air Units 
Heatine and Air Conditioning Auto- 


matic Controls 


Fuel Oil Treatment 


Industrial oil burning equipment 


Publication 


Oil Burning Furnaces; Conversion 


Burners 


Pillow Blocks: Bronze 


Bearings 


Graphited 


Publication 


Steel Products 


Gas fired suspended unit heaters 
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oe eae a. 





Name of Exhibitor 


Rhoads & Sons, J. E., Phiiadelphia, Pa. : 915 


Rie-wilL Ce., Cleveland, Ohio 341 


Ridge Tool Co., Elyria, Ohio 137-139 

Rome-Turney Radiator Co., Rome, New York 36 

Ruberoid Co., New Vork, N. Y. 39 
; 

Russell Co., FF. C., Cleveland, Ohio 

Russell & Co. W. A. Bridgeport, Conn. 

Sampsell Time Control, Inc., Spring Valley, 

Sarco Co., Inec., New York, N. Y¥. 625 

Schwitzer-Cummins Co., Indianapolis, Ind. 

Scott-Newcomb, Inc., St. Louis, Moe. 

Seully Steel Products Corp. Chicage, Il. 6458 

Sheet Metal Worker, New York, X. ¥. 

Skuttle Sales Co., Detroit, Mich. 

Smith Co., Inc., H. B., Westfield, Mass. 20 

Smith Twin Tubular Boiler Coe., Inec., Taceny, blo 


Philadelphia, Pa. 


Spang Chalfant, Inc., Pittsburgh, Pa. 


Spencer Heater Division, Aviation Mix. 


Corp., Williamspert, Pa. 


Spencer Thermostat Co., Attleboro, Mass. 


Steel & Tubes Division, Republic Steel Corp. 117-119 
Cleveland, Ohio .... 


Sundstrand Machine Tool Co., Rockford, Ml. 


Surface Combustion Corp. Telede. Ohie 
Taco Heaters, Inc., New York, N. Y. 
Thornburgh Mfx. Co., Cicero, TH. 


Timken Silent Automatic Division—The Tim- 40-41! 
ken-Detroit Axle Co., Detroit, Mich. 


Torrington Manufacturing Co. Torrington, 816 


Conn, 


Trerice Co., H. 0., Detroit, Mich. 


Tathill Pump Co., Chicago, Il. 


917 
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Booth No. Representatives in Attendance 


J Edgar Rhoads, Richard H 
Rhoads Samuel L Allen 
Carl D. Wright Harry H 
Conrad Walter B Con 
over, Frank F. MacMurtrie 
William A. Garrison 
Gottwald M A Hanna I 
C, Belser, Geo. O'Connor. Va 
Cotman 

Ww L. Pareell, ¢ ©. Holle 
W W Graw \ ke Arn 
strone : 

William L Lynel Joh J 
jovian, E. L. A. Forster, I 
J. Parry, J. M. Shannor W 
J Beasley 

J M Hig! 

I ‘ Russe } ] Mi 
stern \ = bart I 

I I Pelletier Ss W \Mlea 
©. I Tarbox, Fred Gande 
] W lohr } 

} ( Perk I J it llé 
I W ( ! ‘ 4 
Binz E M Donohue |’ 
Aust 

Walter Sormane Robe 
(jruen Harry Glou H J 
Wilson 

\W l’ \iagwuire 

Frank Cc Hitt Richard 
Turner H ni Madde 
Wa ter Set r 

Howard G Smith ( > 
Woolston, Walte I > ‘ 

H. J. Kleinmar M. B. S« 

I M. Syivis 

\ (3 Vaughan Ee 2 Kurtz 
\ x W hite J Ottmar 
F. H. Appleton, J. A. Bag 
nall M 7 Ball, J N 
Derby, R. M. Glidden, E. P 
Jastram, N A. Naylor, J. D 
PRolesky L, W ood Buell 


H. M. Wilson, J.O.% 


Cc. H. Rystrom, W \ 
R FEF. Olson H Wis 
H Ekstrom 


J. R. Murphy, 
H. A. Essley 


John H 


T A Crawford 
Powers, R. M. Marb 
J. Chappell, L. H 
J. A. Hogan, W. F 
Carl Watres, W Ww 

Alexis Doster, A. W 


H M Risedorf, R 
man, D. G. Sullivan 


J. il Brackett, E. L 
Robert Arnold Ral 


G B. Tuthill, A. G 


loorhead 


Kemp 
ahimark 


White 


M \ 
erry, W 
Holman 
Bolster 

Smith 


Evans, 
T. Ly 


Mvyers 
ph Dome 


Hann 


W. J. Wagner, N. Frederick 





Products on Exhibition 


I il ] I 
Belting 
Con t 
heat x \ 
insu i ‘ 
Pipe Wrencl I ! I 
P tters Piy \ ‘ 
te! ecrew i 
Stean nd He \\ H hq 
" t:¢ mice ( ( 
! Kquipn t \ | t 
He Exel \ Hi 
‘ I r (Cor i } t it 
it keine i - } 
! gerat l | 
‘ na 
As! t< ar M | { 
i : \ ] \ 
I board 
Priple Ser WW \ lk 
Ven \ 
\ a». \ 
( . 
wre 
’ x } : 
\\ t 
p t 
\ ci l 
pper } ‘ ‘ 
] } . ; ti 
t ' r 
I 
H 
i | | 
I I S i } 
Pi 
T) ) 
tiontr ! ‘ i 
! ‘ ive a ‘ I 
ra f r ‘ i tt 
tri ] rey t iting de 
ré ve i t \\ ter 
t rage t nh i ne ] 
her tl ‘ 
I it ( I ' 
Venturi He Syst 
. huge t Wat Hi lL) 
H é Heating Unit Air Cond 
i nine ) turna s 


} Blad I W 

Thermometers Temperature ( 
trols, Stear Trap ( pre adaA 
Filters 

Section sample of pump for Hy 
draulic Lubrication, Fuel Transfer 
Oil Burners, Water Coolants. Nor 
corrosive Liquids 

5 








Name of Exhibitor Booth No. Representatives in Attendance Products on Exhibition 


ae Air Conditioning Corp., Minneapolis, 219-221....F. D. Crew, B. P. Edelman, Centrifugal Blowers; Light Duty 
oo RR EURTAEL LTTE TET er ree A. A. Horwitz, J. J. Fer- Furnace Blowers; Coils, Cooling 
retti, L. P. Hanson........ and Heating; Unit Heaters; Hu- 
midifiers 
United States Radiator Corp., Detroit, Mich.. 321-319....R. P. Henderson, Elwood S. Cast Iron and Steel Boilers and Radi- : 
White, W. E. Mosher, J. F. ation; Warm Air Furnaces yy: 
McIntire, J. R. Collette, K. bey 
W. Foster, D. E. Welsh.... = 
United States Steel Corp., Pittsburgh, Pa... . 648-747....See American Steel & Wire Controlled-spangle galvanizcd sheets s 
Co., Carnegie-Illinois Steel and other sheet products; power i 
Corp., National Tube Co., piping, heat exchanger and con- pe 
Scully Steel Products Co... denser tubes, ammonia pipe and c 
other tubular products; wire and » 
strip steel products - 
Viking Mfg. Corp., Cleveland, Ohio be odind ath 57-59....H. S. Frasher, P. B. Patton, Water Heaters; Oil Furnaces (vapor- ¥ 
George J. Kaye, Wm. P. izing and gun type); Gas Furnaces -* 
Loer, H. D. MacRae, C. W xt 
Tl ‘heebwesedens teneasea SE 
Waterfilm Bollers, Inc., Jersey City, N. J.... 109....A. R. Hanson, E. Wodecka, Tubular Boilers Re 
A Ee re se a 
Waterloo Register Co., Waterloo, Ia. maa’ 610-612....John C. Knox, I. M. Golan.. Marine Diffusers, Registers, Grilles $ 
and complete line of air control A 
devices 
Watts Regulator Co., Lawrence, Mass. 148 
Webster Electric Co., Racine, Wis. 250....S. A. Loeb, A. C. Kleckner, E Fuel Units; Ignition Transformers 
M. Ford, H. C. Osborne, L 
F. McNeill, D. R. Parker, 
Bb. T. Wiechers. ae 
Webster & Co., Warren, Camden, N. J....... 410-412—414-509—511-513....H..F. Marshall, Steam Specialties; Steam Controls; 
B. F. Lerch, H. R. Better- Radiation; Expansion Joints; Unit 
ton, C. G. Binder, L H Heaters 
Plum, W. H. Barron, H. N 
Teuber, C. J. Kern, H. S. 
Ivins, D. F. Bennett, D. L. 
Higgins, w. Cc Schuler, 
Karl Rugart, H. W. Doerr- 
fues, W. C. Ricerd. C. H 
Wells, Nelson H. Srewart.. 
Well-MecLain Co., Chicago, Iil.. »15—517-519....Thos D Casserly, Thos Cast Iron Boilers and Cast Iron Rad- 
Regan, A. M. Hopwood, C iators 
a REGED sé wea eeiaesee 
Westinghouse Electric & Manufacturing 400....B. M. Brown, Robert Munroe, Electro-static air cleaner; All pur- 
Co., East Pittsburgh, Pa..... a ee J. B. Parke, P. H. Grunagle pose motor for oil burners, furnace 
blowers, ventilating fans and stok- 
ers 
Westinghouse Electric & Mfg. Co., Spring- 500....H. F. Hildreth, F. R. Rey Air Conditioning; Water Coolers 
Pe Ee accccce nee tsetse sacescecsicers nolds, W. B. Cooper, W. C 
Goodwin, L. Gale Huggins. 
White Mfg. Co., St. Paul, Minn. : 113-115 
Wilson Co., H. A., Newark, N. J... , 629....Judson Strong, A. D. Keed- Electrical Contact Materials Ther 
well E A Howard, L, mostatic Bimetals: Clad Metals 
Brock Silver Clad Steel and Copper Clad 
Steel 
Wing Mfg. Co., L. J., New York, N. Y... i's 311....Joseph Esherick, A. W. Ru Unit heaters: Ventilating fans; 
WOlk .< Pena tie te ts 2 Forced Draft Blowers 
Wood Industries, Inc., Gar, Detroit, Mich,, .$56-238-340-842 .F. H. Dewey, D. J. Luty Oil-Fired Furnace-Burner Unit; Oil- 
dD M Kagay, George Fired Boiler-Burner Unit: Gas- 
Hewitt ‘ Fired Furnace-Burner Unit: Oil- 
Fired Water Heater; Prefabricated 
Fittings 
Woolery Machine Co., Minneapolis, Minn... . 732 
“X" Laboratories, Inc., New York, N. Y..... 229....Parke Holton, F. W. Gibson, — Liquid; _— Flush Rustoff 
Pie eens’ <s Treatment; “X" Pipecut Oil; “XxX” 
Pipe Joint Compound 
Yale & Towne Mfg. Co., New York, N. Y. and 
PEs es 60+ cd ede ees bd bbeeeeasse 
Yarnall-Waring Co., Chestnut Hill, Philadel- 639 B. G. Waring, D. R. Yarnall, Blow-off Valves; Water Columns and 
phia, Pa. .. A, Ses eeu Nak dwAA'S Oe dete J. Kildare, A. L. Aicher, J Gages; Steam Traps; Expansion 
F. McKee, F. W. Miller, H Joints; Spray nozzles 
ee ee ee . 
York Ice Machinery Corp., York, Pa. 234—236-—238-—333-—335-337 : 6-cylinder Freon-12 Compressor: §8- 
J. R. Hertzler, A. Winther, cylinder Freon-12 Condensing Unit; 
F. C. Wood, R. F. Muhile- New vertical air conditioner of the 
man, F. A. Weisenbach, M. 8S unitary type for connection with 
Lebair, A. Christensen, R. remote compressor; Vertical Gas 
F. Lauer, E. J. Berlet, Den- Fired Air Conditioning Furnace; 
ton Fox, L. St. Onge, L. E Oil Fired Air Conditioning Fur- 
UO — Socewantenveceacase nace; Self-Contained Air Condi- 
tioner; Portable Air Conditioner 
Young Radiator Co., Racine, Wis... . pacditn 822-824....M. F. May, R. M. Snow, W. A Air Conditioning Units; Unit Heat- 
Minkler, E. H. Stempel, F. ers; Convectors; Heating and Cool- 
Gi POP ov iccccccvdesrecs ing Coils; Heat Exchangers 
Young Regulator Co., Cleveland, Ohie...... 614....E. 0. Young, J. H. Hucker, P. Regulators 
L. Pryibil .....-eeeeeeeens 
Youngstown Sheet and Tube Co., Youngs- 630-632....M. S. Curtis. G. W. Christo- Model of Continuous Butt-Weld Tube 
town, O. . ~ se ean a tie iat led Ge pher, G. V. James, E. H Mill 


Hendricks. H. E. Richard- 
son, P. G. Boyd, Wallace 
Badger, C. H. Longfield, H. 
"I. Smith, W. E. Scott..... 
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War and Research 


It is significant that there is hardly a single 
phase of production for war in which the work 
of the Society is not playing a prominent part 
Not only have our members developed the ideas, 
the methods and the apparatus to accomplish 
these things, but many today are actively en 
gaged in applying their knowledge either to 
design, supervision or construction of those ele 
ments of total war which are so essential to 
ultimate victory. 

It is astonishing to find how the research work 
of the Society has influenced the development 
of the implements of war as well as means for 
the protection of the people. The research work 
of the past 20 years is crystallizing now and indi 
cates what conditions of temperature and hu 
midity are required for the maximum output of 
office workers, draftsmen and engineers, as well 
as the proper manufacture of wartime material 
under favorable conditions for the health of the 
workers. With blackout buildings called for 
throughout America, the requirements for venti- 
lation are so important that the work on air con- 
ditioning requirements for industry is the basis 
of modern ventilation design. 

Among the other contributions of utmost im- 
portance are fundamental work on fever ther- 
apy, on proper ventilating and air conditioning 
of operating rooms and convalescent wards, 
spot cooling for hot industries and for hot spaces 
in ships. Our field of endeavor embraces also 
design of low temperature chambers for deter- 
mining redctions of flyers and divers in their 
enforced environment, proper heating and ven- 
tilating of barracks in cantonments and recom- 
mendations on the filtering and sterilization of 
air for the health of men in camp and in other 
occupied spaces. 

Heating, ventilating and air conditioning en- 
gineers are doing invaluable work in speeding 
up production for total war and in providing 
protection for both the armed forces and the 
civilian population. ; 

Laat fe -t— 
President, American Soctety oF 
Heatinc ano Vewtitatine Encinerrs 


January |, 1942 
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omparative Study of Friction-Heads 


in Screwed and Welded Elbows 


By F. E. Giesecke* and J. S. Hopper** 


College Station, Texas 


This paper is the result of research sponsored by the 
AMERICAN Society OF HEATING AND VENTILATING ENGI- 
NEERS in cooperation with the Texas A. and M. College 


URING the study of fric- 

tion-heads in 6 in. pipes and 

elbows,’ reported in a pre- 
vious paper, it was decided: 

1. To adopt the no-length elbow con- 
cept in calculating the friction-heads in 
elbows. 

2. To revise the friction-head charts 
for pipes and elbows in accordance with 
the results of the 6-in. pipe and elbow 
test, the results of the earlier tests of 
smaller pipes and elbows, and the no- 
length elbow concept. 

3. To continue the study of the rela- 
tive friction-heads in screwed and welded 


¢ Ibe ws, 
No-Length Elbow 


If, as shown in Figs. 2 and 6, the 
length of a pipe line is measured 
to and from the points of intersec- 
tion of the center lines of the pipe 
line, a greater length is assigned to 
the pipe than actually exists and 
no-length remains to be assigned to 
the elbows. 

If the results of friction-head 
tests in pipes and elbows are re- 
corded and reported on this basis, a 
smaller friction-head is assigned to 
an elbow than would otherwise be 
the case, but the labor of calculating 
friction-heads in pipe lines is re 
duced materially because the lengths 
of the pipe lines are measured to 
and from the points of intersection 
of their center lines, as shown in 
ligs. 2 and 6. 

The revised friction charts for 
pipes and elbows are shown in Figs. 
7 and 8 and need no detailed ex- 
planation. These charts are intended 
to be used in the design of pipe 

*Professor Emeritus, Heating. Ventilating 
and Air Conditioning, A. and M. College of 
Texas. Member of ASHVE. 

**Assistant Professor of Mechanical Engi- 
neering. A. and M. College of Texas. Mem- 
BER of ASHVE. 

1Friction-Heads in Standard Six-Inch Pipe, 
by F. E. Giesecke and T. S. Hopner. (Tove 
wat Section, Heating, Piping and Air Condi 
tioning, February, 1941.) 

For presentation at the 48th Annual Meet 
ing of the American Socrety oF HEATING AND 
VENTILATING Encrneers, Philadelphia, Pa., 
January, 1942. 
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SUMMARY-—Ratios of the friction-heads 
in welded and screwed elbows are stated 
for three velocities and for three pipe 
sizes. Results indicate that the ratio of 
friction-heads for both welded and 
screwed elbows varies slightly with veloc- 
ity of water and size of pipe. 





>—ie j~—-_9f +4 


> pa / ; 
&3 Screwed E/bow 2s Weiding Elbow 


Fig. 1—Four types of elbows tested 


lines for hot water heating systems 
and not for the design of ordinary 
hydraulic installations. In hot water 
heating systems, properly operated, 
very little, if any, corrosion takes 
place because the same water is cot- 
tinually circulated through the sys- 
tem; for this reason, the charts of 
Figs. 7 and 8 have only a small 
allowance for the increase in fric 
tion resulting from corrosion that 
may take place during the life of 
the system. 

In ordinary hydraulic installa- 
tions the amount of corrosion varies 
with the material of which the pipe 
is constructed, and with the quality 
and quantity of water flowing 
through the pipe line. In such cases 
the amount of corrosion may be 
very material and larger friction 
factors must he used in the design 
of such installation than those 
shown in Figs. 7 and 8. During the 
study of the 6-in. pipe and elbow 
tests already referred to, it was 
found that the friction-heads in 
welded 6-in. elbows were consid- 


erably lower than those in screwed 
6-in. elbows ; for example, at veloci- 
ties of 4, 5, and 6 fps, the friction- 
heads in the welded elbows were 
only 33, 37, and 40 per cent, respec 
tively, or, on an average, 35 pe 
cent of those in the screwed elbows. 

Having found these ratios for 
6-in. elbows, it was decided to de- 
termine the corresponding ratios for 
2¥%-in. and 1%-in. elbows by lab 
oratory tests, and the corresponding 
ratios for other sizes by interpola- 
tion and extrapolation, if the ratios 
determined experimentally for 6-in., 
2'%-in. and 1%-in. sizes should 
show a sufficiently definite relation- 
ship tu permit that procedure. 

The four types of elbows selected 
for this study are shown in Fig. | 
The experimental set-up for the 
2'4-in. elbow test is shown in 
Fig. 2. A portion of this set-up. 
when the 2'%4-in. welded elbow lin 
was about to be removed and re 
placed by the 1%-1n. screwed elbow 
line, is shown in Fig. 3. 

The test procedure was the fol- 
lowing. The water was circulated 
through the pipe line by a motor 
driven pump; the flow of water in 
the pipe line was measured by 
means of a calibrated orifice-meter, 
located in a 10 ft section of 4-in. 
pipe; the friction-heads in the sev- 
eral sections- of the pipe line were 
measured by the differences in the 
elevations of the water in vertical 
glass tubes, connected by pipe lines 
to the several piezometer rings 
shown in Fig. 2. 

The pipe line section from PR, 
to PR, consisted of 82.67 ft of 
214-in. pipe and 6 screwed elbows; 
the section from PR, to PR, con- 
sisted of 47.84 ft of 2Y%-in. pipe and 
6 screwed elbows. The difference 
between the two sections was 34.83 
ft of 2'%4-in. pipe. 

The results of the test of these 
two sections are shown in Table 1 
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and in Fig. 4, where the line AB 
(A=2.9V'**) represents the fric- 
tion-heads in the section from PR, 
to PR; and the line CD (h 
1.87/1*!) represents the friction- 
heads in the section PR, to PR,. 

The differences between the fric- 
tion-heads shown by line AB and 
those shown by line CD are the fric 
tion-heads in 34.83 ft of 2'%-in. 
pipe. 

Having thus determined the fric- 
tion-head in 34.83 ft of pipe, it was 
planned to use it to determine the 
friction-head, first, in 1 ft of 2%4-in. 
pipe, and second, in one 2™%-in, el- 
bow; before doing this, it was de- 
cided to check the results shown by 
lines AB and CD in Fig. 4 with 
those which should be expected ac- 
cording to the charts of Figs. 7 and 
8, and it was found that for the 
higher velocities the measured fric- 
tion-heads were higher than those 
calculated from the charts and for 
the lower velocities they were lower. 
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Fig. 2—Pipe line for testing 2%4-in. 
elbows 
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Fig. 3—Pipe line for testing 2'4-in. elbows when about to be replaced by pipe line for 
testing 1'4-in. elbows 


According to the charts, the fri lt appears from these tabulations 


tion-heads in one ft of 2'%-in. pipe that the values derived from the 
and in one elbow. and for velocities chart agree well with those calcu 
of 4, 5, and 6 fps are respectively, lated according to the original for 


0.330, 0.480, 0.660, 1.900, 2.800, mula; the values from the chart be 


and 4.000 in. ing slightly higher to allow for the 
A second check was then made by effect of slight corrosion 
calculating the friction-heads in the [t also appears that the values s 


two lines bv the formulae" devel cured by direct measurement do not 


oped by the senior author for new agree with those derived from th 
and clean pipes, i.e., 


chart. The cause for this disagree 
h = 0,00685 /*"®° ft per foot of pipe ment is evidently that the jet of 
puss water which emerges from the ori 
and kh = 0.0141 V*™ ft per elbow. fice-meter into the 2%-in. pipe line 
pe with a high velocity creates addi- 
For 2%-in. pipe these formulas become 

h = 0.0259y"" in. per ft of pipe and 


tional turbulence which extends far 
into the pipe line and causes the 
h = 0.138y"" in. per elbow additional friction-head 

The three sets of friction-heads 
for the two pipe lines, from PR, to 
PR, and from PR, to PR,, are 
shown in the following tabulations ; fps when the velocities of t 
the three sets for the line from PR in the 2%4-in. pipe are 4, 5, and 
to PR. are also shown in Fig. 4. 


The orifice is 1.75-in. in diameter 
and hence the velocities of the jet of 
water are respectively 8, 10, and 12 


; 
' 


e water! 


6 fps. 
It has been known for some time 
VeLocity—Fret PER SECOND that the additional turbulence pro 
duced within an elbow extends for 
| 6 a considerable distance into the 


: ; down-stream pipe line and increases 
Measured 3 PY 


7.7 | 57.90 | 80.00 ogee’ on i . 
Chart 38 6 | 56 48 | 75 56 the friction-head within that pipe 
Formula 36.1 | 54.08 | 75.32 line, but this is the first time the 


authors have experienced the dis- 
turbing effect of a stream of water 
projected into a pipe line. 


Friction Heads for pipe line from PR, to 
>? 


Measured... 26.4 | 0.4 | 57.3 It is evident from this study that 
Chart | 27.18 | 39.76 | 55.57 the two lines, APB and CD of Fig. 4, 
Formula. 26.17 | 39.48 | 55.29 


should not be used to determine the 
—Friction Heads for pipeline om PRic _‘{riction-head in one screwed elbow 
Rs. rn for comparison with that of one 
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Fig. 4—Friction-heads in sections PR, to PR; and in Sec- Fig. 5—Differences between the friction-heads in 6 
tions PR, to PR; of 2'4-in. pipe line screwed and in 6 welded elbows for 1'4-in. and 2\4-in. 
The line AB was determined by experiment during this inves pipe 
tigation. The line EF was calculated according to the values The average slope of the two 2%-in. lines, CD and EF. is 
shown in the charts for Figs. 7 and 8. The line GH was cal- greater than was expected in comparison with the average slope 
culated according to formulae determined in earlier studies of the two 1%-in. lines, GH and IJ. This may be the result 
Since the line AB is steeper than the lines EF and GH, there of the influence of the jet of water which was projected from 
seems to be a disturbing element in the experimental set-up which the orifice meter into the pipe lines, since, for any one velocity 
increases the friction-head in the 2%4-in. pipe. This disturbing of the two pipe lines, the vous of the jet is greater for the 
element may be the jet of water projected from the orifice meter 2%-in. line than for the 1! line. For example, for a velocity 
into the pipe. When the velocity of the water in the 2}4-in. pipe of 5 fps in the pipe lines, the eave of the jet is 9.96 fps for the 
is 3 fps, the velocity of the jet is 5.98 fps; and when the veloc- 2%-in. line and 4.23 fps for the 1%4-in. line. 
ity of the water in the 2%-in. pipe is 6 fps, the velocity of the The two 2%-in. lines diverge less than the two 1%-in. lines 
jet is 11.95 fps. The influence of the jet must therefore in This may also be the result of the influence of the jet of water 
crease with the velocity of the water and must tend to increase from the orifice meter on the friction-heads in the two pipe lines 
the slope of the line AB which represents the friction-heads in Studies are in progress to determine the influence of a jet of 
the 2%-in.,pipe of the experimental set-up. water on the friction-head in a pipe line into which the jet is 
. . 
projected. 








Table 2—Test of 244-In. Welded Elbows 
Table 1—Test of 2%%4-In. Serewed Elbows (July 24 and 28) 
(July 11 and 14) 



















































































































































































he wane SSL SORTS METER VELocity WATER FRICTION- — FrictTion-HEAD 
Merer | VeLocrty WATER |FrictTion-HFrap| Friction-HEAD READING FEET TEMPERATURE | SECTION 1-7 SECTION 2-3 
READING FRET TEMPFRATURE | SECTION 1-7 | SECTION 2-3 INCHES PER Hour FAHRENHEIT | INCHES INCHES 
IncHES | PER SECOND| FAHRENHEIT INCHES INCHES ;  epsusr - we _ es 72 Be ——— ——~ 
i ——_— : ES Eee | - 4 3. 7 
5 1) 1 2.60 8S | 13.09 8.50 
: Be ° zs es 7s Ah ee 93 12.00 8.00 
1 | 2.60 90 16.0 10.5 1 | 2.60 93 12.25 | 8.00 
2 4.5 0.5 ——- oo 
: 3.0 = Bae. . i ae 4 Average 90.3 j 12 69° 8.31 
Average 87.5 | 15.6 11.0 - ae mt = —— a | ie 
SS ae *’ z10 | @©220 2 3.56 89 25.25 | 16.50 
: : Hy = = 30 : 2 | 3.56 93 | 4.00 | 15.00 
2 3 56 89 29 3 20 8 2 3.56 93 23.75 15 50 
3 | 30.: 22.0 2 a a Pe -— 
’ . - oa sar | cet — ms a : Average 90.8 | 24.19 15.50 
4 ¢ : 29 SSS —— ree 
Average veers eS 5 ee 3 * ya 89 | 35.50 22 50 
ee Ns ee > , ne 3 4 41 SO | 34 .50 22 50 
ry i 2 a ; | * | se | Be 
3 441 89 43 3 3! 0 3 ¢ 41 92 a fe 26.00 oe % 00 
. ss na “ a ee: oF he == ———— 90.5 35 06 | 22 .69 
Average 87.8 44.0 31.4 = =} — 
4 5.06 ar, 87 ne ee 
4 5 .06 87 58 .0 40.8 
4 5.06 88 57 .0 40.3 
4 5.06 89 57.5 40.5 
— — Average | 90.5 55.75 | 35.75 
Averene 87.5 71.9 . B15 - Son tn 






















Section 1-7 consisted of 82.67 ft of 2'/z-in. pipe, 1 union, and 6 elbows. Section 1-7 consisted of $2.58 ft of 2'/;-in. pipe, 1 union, and 6 elbows. 
Section 2-3 consisted of 47.84 ft of opin. pipe, 1 union, and 6 elbows. Section 2-3 consisted of 47.75 ft of 2'/2-in. pipe, 1 union, and 6 elbows. 
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Table 3—Test of 144-In. Screwed Elbows 


(August 7 and 16) 


























Table 4—Test of 144-In. Welded Elbows 
(August 22 and 27) 


VELocitTy | Friction-Heap | Veocrry Friction-Hea 
Time | WaTER Freer TEMPERATURE | SECTION 2-3 TiME Water | Feer | Temperature| Section 2-3 
SECONDS | Pounps | PER SECOND | FAHRENHEIT | INCHES Seconps | Pounps | per Seconp | FAHRENHEIT INCHES 
300 500 1.89 &8 | 9.00 273 | 500 2.08 93 8 87 
60 100 1.91 S86 9.25 262 | 500 2.17 91 9.75 
59 100 1.93 86 9.25 250 500 2 26 a3 10 50 
290 500 1.96 88 | 9.37 249 500 2.28 el 10 50 
39 100 2.97 86 20.75 164 500 3.48 P| 23 .00 
38 100 2 .97 SO 20.5 154 500 3.68 1 25 .50 
183 500 3.10 88 22.75 154 500 3.68 a3 25 .00 
178 500 3.19 SS 24.00 151 500 3.77 93 26 .25 
30 100 3.79 86 33 .00 133 | 500 4.26 93 45.13 
») 100 3.82 86 | 33 .50 123 500 4.50 01 | 39 00 
134 500 4.25 88 41.50 122 | 500 4.65 91 39.38 
26 200 4.35 86 43 .00 121 | 500 4.72 93 40.00 
26 100 41.35 86 42.90 120 | 500 4.75 | 93 | 40.13 
130 | 500 4.37 88 44.00 104 | 500 5.48 91 53 .63 
109 «6©| )|=6500 5.19 | 88 | 60 .00 101 | SOO | 5.62 93 55.12 
2 (| 100 5.20 86 58 .00 
a o A cap Ol Section 2-3 consisted of 3.54 ft of 2'/;-in. pipe, 2 r 
Section 2-3 consisted of 3.54 ft of 2'/2-in. pipe, 2 reducers with face ishings, 43.32 ft of 1! pipe, 3 uni und 6 el 


bushings, 43.51 ft of 1'/2-in. pipe, 3 umons, and 6 elbows 


head should be calculated by the 
formula / = 0.138y!-**, 

After the pipe line with the 6 
screwed elbows, shown in Fig. 2, 
had been tested, the screwed elbows 
were removed and replaced by 6 
welding elbows in such a manner 
that the total length of the pipe line 
remained practically unchanged. 
The length of the section from PR, 
to PR, with screwed elbows was 
47.84 ft and with welded elbows, 
47.75 ft. The test was then per- 
formed with the welded elbows as 
it had been for the screwed elbows. 
The results for the section from 
PR, to PR, are shown in Table 2 
and by line EF in Fig. 5. Line CD 
of Fig. 5 is the same as line CD of 
Fig. 4. The difference between the 
friction-heads shown by line CD 
and those shown by line EF are the 
differences between the friction- 
heads in 6 no-length screwed and 6 
no-length welded 2%-in. elbows. 

The friction-head in one no-length 
welded 2%4-in. elbow was then cal- 
culated as illustrated in the follow- 
ing tabulation: 





VELocitYy—FEet 
PER SECOND 
Pree Line SECTION 





PR, to PR; (h=1.87 

Vi-1) Line CD, 

Fig. 5. .. 26.4 |40.4 157.3 
PR, to PR; (h=1.39 

Vi-%) Line EF, 

, SREP ae 119.1 (29.1 {41,1 
Difference between 6 

screwed and 6 

welded elbows. ... 
Difference between 1 

screwed and 1 


i 
w 


11.3 |16,2 


welded elbow..... 1.21} 1.88} 2.70 
One screwed elbow 

(0. 138V!-%) .......| 2.09) 3.24! 4.63 
One welded elbow. ...| 0.88} 1.36) 1.93 
eS CR 42%| 42%| 42% 














To study the friction-heads in 
114-in. elbows, the 14-in. pipe line 
was attached to the 2/2-in. pipe line 
used in the previous test, as shown 
in Fig. 6; the two pipe lines were 
joined by 2%x2 reducers and 
2x1% face bushings. 

The pipe line section from PX, 
to PR, consisted of 3.54 ft of 2%-in. 
pipe, 2 reducers with face bushings, 
43.51 ft of 1%-in. pipe, and 6 
screwed 1'4-in. elbows. 

It was found that the orifice- 
meter, used in the previous test, 
could not be read with sufficient ac- 
curacy for the small flow needed for 
the 1%4-in. line, so the pipe set-up 
was changed and the rate of flow 
through the 1%-in. pipe line deter- 
mined by weighing the water; 
otherwise the test was performed 
in the same manner as that for the 
2%-in. pipe. The length of the 
114-in. pipe line with screwed el- 
bows was 43.51 ft with 6 elbows. 

The results of this test are shown 
in Table 3 and by line GH of 
Fig. 5. 

The screwed elbows were then 
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Fig. 6—Pipe line for testing 114- 
in. elbows 
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removed and replaced by welded el- 
bows in such a manner that the 
length of the pipe line remained 
practically unchanged, The test was 
then performed as before; the re- 
sults are shown in Table 4 and by 
line JJ of Fig. 5. 

The friction-heads in one no- 
length welded 1%-in. elbow were 
then calculated as illustrated in the 
following tabulation: 


VELOCITY 
FEET PER SECO?.D 
Pree LINE SECTION |— Se 


PR, to PRs (h = 2.57 | 
71.98) oo le 
PR, to PR; (h = 2.46 | 

1-79) 


Difference between 6 
screwed and 6 | 
5 (20.8 





welded elbow 7.9 113.5 
Difference between | 

screwed and | 

welded elbow...... 1.31) 2.25) 3.47 
One screwed elbow 

(0.149 Vi-)....... 2.26) 3.50) 5.01 
One welded elbow.... .| 0.95) 1.25) 1.54 
| | 42%) 36%) 31% 

| | 
Summary 


The ratios of the friction-heads 
in no-length welded elbows to those 
in no-length screwed elbows, for the 
three velocities listed and for the 
three pipe sizes tested, are shown in 
the following tabulation. 


VELOCITY IN FEET 
PER SECOND 














Pire Size oe 

4 5 6 
Se 0.33 | 0.37 | 0.40 
2\-in... . . 0.42 | 0.42] 0.42 
114-in... | 0.42 | 0.36 | 0.31 
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FRICTION HEAD IN MILINCHES PER FOOT OF PIPE 


HEAT CONVEYED PER HOUR IN 1000 Bru 
THE DIFFERENCE IN TEMPERATURE OF THE WATER IN THE FLOW AND RETURN RISERS BEING 20F 


Fig. 7—Friction-heads in standard black pipe 
FLOW OF WATER IN GALLONS PER MINUTE 
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FRICTION HEAD IN MILINCHES PER 90° "NO-LENGTH” SCREWED ELBOW 
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HEAT CONVEYED PER HOUR IN 1000 Bru 
THE DIFFERENCE IN TEMPERATURE OF THE WATER IN THE FLOW AND RETURN RISERS BEING 20 F 


Fig. 8—Friction-heads in no-length black elbows (standard) 


These results are not as consis- 
tent as had been expected before 
the investigation was begun. The 
variations in the results may be at- 
tributable to the fact that the three 
sets of elbows were tested by three 
different methods. For the 6-in. 
size, the results are based entirely 
on the experimental determinations. 
For the other two sizes, the ratios 
are based on the friction-heads in 
new and clean screwed elbows as 
determined in earlier investigations. 
In the 1%-in. tests, the velocity of 
the water was determined by weigh- 
ing the water flowing through the 
line; in the other two tests, the 
velocities were determined by means 
of orifice-meters. 

However, it is possible with the 
no-length elbow concept, that the 
ratio may be independent of the 
velocity for the 2%4-in. size; that it 
increases as the velocity increases, 
with the larger sizes; and that it 
decreases as the velocity increases, 
with the smaller sizes, as indicated 
by the results of this investigation. 


Conclusion 


As the final result of this study it 
appears that the ratio of the friction- 
heads in no-length welded and no- 
length screwed elbows varies only 
slightly with the velocity of the 
water and also only slightly with the 
size of the pipe. 

Until additional experimental 
data shall have been secured, it may 
be well to base friction-head calcu- 
lations on the friction-heads in 
screwed elbows and to reduce the 
results to one-half, or slightly less, 
for welded elbows of corresponding 
sizes. 
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The Performance of Stack Heads 
Equipped with Grilles 


By D. W. Nelson,* D. H. Lamb** and G. E. Smedberg* ** 


Madison, Wis. 


This paper is the result of research sponsored by the AMERICAN SOCIETY OF 
HEATING AND VENTILATING ENGINEERS in cooperation with University of Wisconsin 


Introduction 


HE present report concerns 

the influence of grilles when 

placed on the stack openings. 
A previous paper’ reported the re- 
sults with plain openings; that is, 
without grilles. The same test set- 
up as used in the previous tests was 
used in the present series, and is 
shown in Fig. 1. The apparatus con- 
sists mainly of a fan, a long 12 in. 
duct in which a 5 in. rounded ap- 
proach nozzle was located, and a 
plenum chamber on which a 14 in. 
x 6 in, stack 8 ft high was placed. 


Procedure 


The same gages and instruments 
were used with the exception that 
an improved directional indicator as 
shown in Fig. 2 was made and found 
to be more convenient. With each 
stack head and grille combination, 
observations were made of the direc- 
tion and velocity at the center of 
each of nine equal areas of the face, 
‘tthe direction at the four sides of the 
air stream 12 in. out from the face, 
the distance from the bottom edge 
of the face up to the location at 
which reversed flow began, the static 
pressure at the base of the stack 
head and the pressure readings at 
the flow nozzle for volumetric deter- 
minations. Previous to each test 
calculations were made to determine 
the proper gage settings for veloc- 
ities in the stack of 200, 500, 800, 
1100 and 1400 fpm. These speeds 
correspond to a Reynolds’ number 
based on the stack area of 14,400, 
36,000, 57,500, 79,100, and 100,600, 
respectively. 
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SUMMARY Grilles having high re- 
sistance were found to give more uni- 
form flow from a stack head than those 
having low resistance. The angle of 
discharge from stack heads with various 
grilles is not influenced by stack velocity, 
but is affected by the type of stack head 
and grille. Negative angles of discharge 
were obtained with grilles having low 
free areas. With decrease in net face 
area of grilles the static pressure in- 
creased slowly while the negative flow 
area is decreasing 


A = 


The grilles used were of diverse 
patterns, as shown in Fig. 3, and 
were chosen for having considerable 
influence on the air stream. A de 
scription of the grilles and the free 
areas when used with each of the 
stack heads Nos. 4, 5, and 6 is given 
in Fig. 4. This figure also shows 
the dimensions for these three 
square throated stack heads. 

The direction of air flow in each 
case was from right to left of the 
grille section, as shown in Fig. 4. 
The grilles listed as No. 
7B and 7D were grille 
No. 7, used as shown in 
the upper and lower sec- 
tion, respectively, for this 
grille, and grille No. 7A 
and 7C for the air flow 
in the same direction, but 
with the grille inverted 
to direct the air upward. 

Table 1 lists the sym- 
bols used to designate 
the various stack head 
and grille combinations 
on the curves of Figs. 8, 
9, 10, and 17. 


Discussion of Results 


Discussion of the per- 
formance of the various 
stack heads with grilles 
will first consider veloci- 
ties and negative flow 
areas, then directional 
effects, and finally static 
pressures at the base of 
the stack head. 
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] el cites and Ne jative Fl at Ari 
Without a grille, the tendency is 
for the hig! est velocity to be in th 


upper third of the stack head face 


and for the reverse flow areas to b 


large, being largest with stack ead 


No. 0 and small st with stack head 
No. 4. In Figs. 5. 6, and 7, the 
velocities and directions of the al 


streams are shown for stack velo 
ities of 500 and 1100 fpm for stacl 
heads Nos. 4, 5, and 6, respectively 
In these figures the variations in 
velocity and in the area of negative 
ly. With 


out a grille, stack head No. 6 with 


flow are shown graphical 


| 


a 14 in. x 12 in. opening has a re 
verse flow area which occupies the 
entire lower half of the face. With 
high average velocities and grilles 
of low free area, the velocity in the 
top third of the face is slightly lower 
than the average velocity, while with 


1 


grilles of high free area the velocity 





Fig. 1—View of apparatus 


61 











Fig. 2—View of directional indicator 


in the top third is higher than the 
average velocity. 

From Fig. 8, in which the neg- 
ative flow area in per cent of stack 
head area is plotted against the per 
cent free area of the stack head, it is 
apparent that there will always be 
an area of negative flow unless the 
free area is reduced by either re- 
stricting the stack head outlet or by 
use of a high resistance grille such 
as Nos. 5 and 6. It will also be 
noted from this same figure that 
each of the stack heads have no neg- 
ative area when a grille of 25 per 
cent free area is used. With a free 
area greater than this value, the 
negative area increases. ‘This effect 
is most pronounced with stack head 
No. 6, and least pronounced with 
stack head No. 4. In Fig. 9, the 
net discharge area in per cent of 
























































Table 1—Symbols Used on Curves for 
Stack Head and Grille Combinations 
STACK HEADS 
GRILLES - 
e250 5 6 
) e) 9) — 
© > 7 
| 
2 <4 4 a 
3 it, ERs > 
4 Vv v F 
5 a) ni) ae 
6 rN 4 s 
7A ~ - ~~ 
78 - - 7 
7C | o | > > 
70 © @ & 

















Fig. 3—Various types of grilles tested 


stack head area is plotted against 
the per cent free area of the grille. 
It will be noted on Fig. 8 that for 
the stack heads tested, a grille with 
a free area of 25 per cent results in 
the spreading of the air over the 
complete face of the grille; that is, 
the complete removal of the negative 
flow area. 

It will be seen from the flow pat- 
terns of Figs. 5, 6 and 7 that a 
grille of low free area, as grilles 
Nos. 5 and 6, results in a more uni- 
form flow over the face than that ob- 
tained with one of large free area 
or one with no grille. However, the 
velocity is very high at the face due 
to the low free area, and there is 
little or no negative area at the bot- 
tom of the grille. With grille No. 7 
having deflecting fins, no difference 
in negative flow area was found, 
whether the air was directed upward 
or downward, as shown in Figs. 5, 
6, and 7. The several tests indicate 
that as the stack head height is in- 
creased, the per cent free area used 
decreases. This would approach zero 
per cent at an infinite stack height. 
Extension of such a curve toward 
zero stack head height indicates that 
with a face height of approximately 
4.5 in. or smaller and a stack depth 
of 6 in., no negative flow area would 
occur. With the addition of grilles, 
discharge over the entire face area 
can be secured for stack heads with 
face heights of more than 4.5 in. ; the 
less the free area, the greater will 
be the face height without negative 
flow. However, the net discharge 
area used has not been increased by 
this procedure. From this it ap- 
pears that there is an optimum face 
height for each type of stack head 
with a certain stack depth in order 
that no negative flow will be pres- 
ent. Figs. 8 and 9 are related to 
this discussion. 


Directional E ffects 


In.Fig. 11 a graphical summary 
of the angles of discharge for the 


air stream in the upper third of the 
face opening is shown for various 
grille and stack head combinations 
at 500 and 1100 fpm stack velocities. 
From this figure and Tables 2, 
3 and 4 it will be noted that at 
each combination of stack head and 
grille the velocity in the stack does 
not affect the angle of discharge 
appreciably. For example, the angle 
for the stack lead No. 4 without 
a grille is approximately 7 deg up 
for all stack velocities used. This 
indicates that the velocity in the 
stack is not a major factor, and that 
the type of stack head, its dimen 
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Fig. 4—Construction and free areas of 
grilles and stack heads tested 
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sions, and the type of grille used are 
the deciding factors as regards the 
angle of discharge. In general, the 
upward tilt of the air stream in- 
creases with face height. This angle 
is greatest for stack head No. 5, and 
least for stack head No. 4. For 
stack head No. 6, with the greatest 
face height, this trend does not hold 
closely due to the guiding effect of 
the greater face to throat dimension. 
The angle without grilles for stack 
head No. 6 was about 18 deg, as 
against 27 deg for No. 5 and 8 deg 
for No. 4. Fig. 11 shows the pro- 
nounced directional effect of grille 


ferent ways. The stack heads with 
out a grille and with grille Nos. 7A 
and 7C impart a definite upward 
direction to the air stream, grilles 
7B and 7D give a downward direc- 
tion, and grilles 5 and 6 also give 
a downward deflection, while the 
other grilles give a direction closer 
to horizontal. Even though stack 
head No. 5 without a grille has the 
highest angle of discharge, and the 
No. 4 the lowest in most every case, 
this is not true when these stack 
heads are used in combination with 
the highly directional grille No. 7, 
which gives nearly the same angle 


In Fig. 10 the direction of the 
angle of flow is plotted against the 
per cent of free area of the stack 


head, and for all grilles except No. 7, 


which has directional construction 
It will be noted that the lower the 
free area of the grille in per cent 
of the stack head area, the lowe: 
is the angle of discharge. The non 


directional grille No. 6 on stack head 
Nos. 


ward deflection of the 


4 and 6 resulted in a down 


air stream in 
the top third of the face opening of 


10 


greatest downward cc 


about 20 deg Fig shows, in 


general, the 
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No. 4, intermediate deflections for 
stack head No. 6, and least deflec- 
tion for No. 5. From inspection of 
Figs, 6, 7, and 10, it will be 
noted that the high resistance grille 
Nos. 5 and 6 give a definite down- 
ward direction to the air stream. 
The one exception to this statement 
is with grille No. 5 on stack head 
No. 5, which lowers the angle from 
an upward 27 deg to an upward of 
This downward deflection 


S 


> 


5 deg. 


Conditioning 


Tournal G29 Section 


Heating - Piping 


head as it makes the turn, and the 
effect of the high resistance grille in 
shutting off complete escape at the 
top of the face opening. Therefore, 
a considerable quantity of the air 
stream must escape through grille 
openings in the lower parts of the 
face, and the air takes a downward 
path from the upper part of the stack 
head to this location. It is therefore 
leaving the grille openings at a 
lower angle than when escaping 


face with a low resistance grille. 
This downward tilt is associated 
with low negative flow area as well 
as with high resistance of the face 
opening. In Figs. 12a and 12d are 
shown two photographs taken in an 
air flow analyzer which indicate this 
behavior. In Fig. 12a, a stack head 
somewhat similar to No. 6 is shown 
without a grille, and in which the 
crowding of the air stream at the 
top of the stack head is noticeable. 











seems to be caused by the crowding through the unrestricted stack head In Fig. 126, when the free area 
of the air to the top of the stack without a grille or the less restricted ot a stack head somewhat similar 
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to No. 4 has been reduced by the of smoke. The stack head No. 4 stack head No. 6 with grille No. 2 


addition of grille elements at the without a grille is shown in Fig. 13a, shows some of the negative area 
face, the angle of the air stream has in which the area of negative flow present, but the angle ot How 
> e . : . — ‘) | onside T bly 
been lowered in the process ot and the upward tilt to the air stream “ty . jowered mai phe 
; higher resistance grill . 


spreading it more uniformly over the are visible. 


face. With grille elements having 


Figs. 13b and 13 


: mounted on the stack head No 
show stack head Nos. 


5 and 6 also 
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less horizontal guiding length and without grilles. The negative flow cod 11 ? 
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flection would be expected. half of the stack face area, These tilt. The downward tilt is still mor 
Figs. l3a to 13 show the dis photographs show the relative up pronounced with the high resis é 
charge from five of the stack head ward tilts of the air stream for stack grille No. 6 on stack head Ni 
and grille combinations with the aid heads Nos. 4, 5, and 6. Fig. 13d of shown in Fig. 13 
oe | ee ee ee oe . Stee “te ~ . star “+ * 
- ome = - mae ~ ~— = ] 
Babess eal —— 
Lge A Li te i 4 
t 4 } a } 
Left} Hat” ir ’ 
_ _ » 
er er Er wee eee er ewe =e 
_ SS araaairamiendil = pn Stan Bae + aren tts ~ . 
} A. j “Y 
ae 
att) on . 
a ee te ete ete te nee wre re rer or tree er “er “eer we 
J ' -r = . “ , —- os — — = 
oom trace wevoc'r <= oe Stace wi “™ tt. t ~*~ oe 
euce “eed OO 6 ace “£00 © 6 ocx ween & ‘ as ae 
erate ~» ¢ emit “ 5 
mrTTT) Ne 
Pe - 7 — 
pac, f . ! a 
bet) p i j © 
rill. ; 
- / e 
a rh, . ~ 
. - 
\ | rar as as the ae ate the eho whe ied es 
. 0 *?e SCE VELCOrY soc roe Stace ve “rr _ - svace we - yr oce ‘ - 
—iiiitiiit —< —itti++ 
. SF P , 4 “ 
naacetellll / ~ 
el 2. r - hs, &. + = ’ 
| | hs / j 
| ' | | +o + 
-_ bt ate ete ahaha ate ee Witcds en eatet erie 
100 ove grasa wees " co om evan a. 9 pom etace veuecity ow 
secs “tee wt » “—* ~ . se “te - . 
e c= rs a '- * ‘= 
——een 6-6UC<*~i‘“‘“‘“C;iCt*~*~*~*~*~*~—~:~:~:~::C*C*C*#CC 5 iggy — 
<<‘ ’ [t- te 
f- Is ’ “ ‘ 
itt i = 
ORE SS BE He we eee | 
ad a =o 
hat mo fee Smee VELOD 2 oo ff cleo vEWworY ‘ - - 
TITTTTTLLZST rTTTT Fig. 7 Velocity 
J se j and directional dia- 
en it - = 4 . 
a |S A : Mm grams for various 
Lt rttatty . grilles mounted on 
ATT "9 Ne NY stack head No. 6 
'« 


— J Litiiiii titi i Lit 





; 
SSeeen' espe 
= = & ae ae a =e = = = =a oe * 
r= re -= 
wee fem Sage vELaoITY ooo fPe Same waLoorTY oo rem Stace we.eory 


Heatinc, Prernc AND Aim Conprtroninc, January, 1942 65 


















































































































S f T 3 ° Oseyggeteedgeecaguecalgrens 
. P+ +—-+_ +4 ++ 4 4 4» 4 4 gg 4 4 dd to +—+ = é ere . tess 
TH £ COO = $ AD itt eee tit etre 
Try = ttt ttt ttt th tt 4 tt = nt iaiaggeacerhascusasvacaags 
i | 2 7 7 i my T a ° eee 
oan 2 Soe] ss § $ WOE LEE SSS yee a seggl- ong 
aan A SSDS GEAR ees 4: a R asaaggeeaey 7 
on a _& Ree | o * a GB EEGGR AEE G-- 8? ste ga). ag 
= Rees 
Tr < $5 jane igs # : + FREEGGECUCKIOCSS ARUP EeeasEg 
ane f+ +++ t — oA HRERECHEGFCRSSS* RSGR ees PREG EGE SORaINGaa gear Eeeares 
pe A ME A sw 93 +++ 7 2 a ASCHER GERSF EASE re senges ceeegg SULENGHGR SP RER GP ag 
| 
er tt ¥s° aps st We + SERGMECRRRGRRER SCHEER ES GREER GRResceseegasegeeaegs 
snee land TTT | 8 = & # GEGGMCRERROSELESERREEES GHERE gaa eagecaes et bE. 
sneenen Bos eaRe | & oe s CURUMCOGPNGEGUE THREES S GERG Ree gNSaaueaenetaegs 
Ht e Es pone tlet eff 7 GUNSMGOCIRDENSR GEESE RES CORSA decease canta gensiccess 
im — T $ ra = C 3 eh eeeclseaee « wense eee eelioccec 
—— oe % S Py bos 4. 4 | ae os pahagicccrcecee 7 7797 risks Sprite Aches ge 
Sea a £ p44, = b c TC LLEL uke ee eee ee 7997 
: ae TTT i7 = 2% ¢ RELL et oe eeaeeeee seaggee ss: Bossa ges 
awa ae oe as 8 ce +—_>-_+—+ T « ss - e preseapeeceere CSC ese? Sener oon AStstggeg, 
- ” @ ae oe + a ~ i *) 4 SARA cocecion eeeeweer Hlngagngecee Ww eeeeloccee 
wees: g © Lid i e =§ © rertleveetlerep eles SRS SOS Ral, 
Titi TryT 2#f. ane 2 a trttalectederceds ee MOOe gg agal ; 
Pty it “{] $06 ewan | sf = ee eee eee eaeeg, 
Pia S Se jj i j -igk 6 Pocecdnane 2254999 Ge 4 gg ale 
am -E } } } 2 z eles tubes 2 S324 989 98499412 
ie yw S.5 ltt = = Caen slennn ale 3226/9999 sig 993 sls 
¥ = 's San } } , } ra } - 124/999 89995 
m= ool i ~ w& | | s “L eeaanale woo ole se enece "8333 8° 
t rt+++t++t+t++++++t+++ise* 84 —t++4-+-4-+ +-+-+-+4-+-+ +--+ 4 +4 +444 444 a : A Spe - sgamease , 
TTT ty 7 rc | ; x poeewee sss TT UOT Te Wea ee 
San SEE GUE GENER GENES GRR GD GED Gn GE Gu GER GE GO ER Gn GEER GE GD GE GA GE Gee Ge ~~ +—+--+4 | TT 1 oe ae et Oe MEE tt t YT a a me hes a je eceaiencccls cocgeees g aaear 
| -~ i | | ; - eotece 
+—4— 4--+ + Sess ae ee Se Se eee ee Se ee ee Se ee cH $data $+—+-+—+- $ -4- 4 $+-4 t+ t t+ + +++ +f Q in gegis 
ee eee Z. ++ SSSR eeeeeeeeees Lacdeatiiiel be SA0HRR GREE TIL ie Site) 
+++ ++ +++ i + t } j $$ + $f pot -4-4 44-44 °o | 4 } | + i Been } nau Gee Gn ae ee ee a eae > = BgG8s 88a98 ata 
L_} i i ae ‘oi i 4 “a i | i oe J. s ,3 ef ,4 i! 
et ae ees 3 3 5 ° ° g » S TEE) Fett) Seth) Feet) etee) etre) Pee rel Pete ere if 
= Wd4 OO iv of = = 
V3ev OV3H MOVIS 40 AN3OU3d NI V3MY JONVHOSICO 13N te dd OOll LV -S33N030 Nn) 279ONY fates 








5, 
66 






































































































































3 T T T 4 ite] rs SPE ASE WEE My “"T “1 1 ao p | rape 1 
a ” TTT | Siauaasgleseadasecseaacsleagaaecaydeessceaacaeataaeanan 
5 : Geandeacucvanadeagadeonsadaaa tandeantceagcguance ; jmepee | sass apres passeanaseseasepaeee 
< < 4 2 333 $353 333 $333 scccdecce SSE |SS . pesssessss Z. RIP MTtt ESET SEEREEEEE PPS SEE Seth eee 
“ : aa -4249355 - 3 Tr egea22 
S os is COPAGUPARGNGPSMSSPRNSRNGMOLES levegdassagesegguerys| Tih ttfeeeiesseaetermeedgagy Coseeeerg serge 
= 7% TAHPGSERAE SSG G9 °RRHOREEROEEG JPated>o°°*Geaadeacaa, = sicdedscdoaaeete Lecdtlaseicaceaceete 
2 44 = FEPGGSERGA SERGI ERGSRGRGORES | aacaoo°°ceagegeaee = PERG TSE Re SSCS ST ERS EST. o> 8 gi Bee gieeee gi a 
g= us THANUSONGH' SHH CHR GUARRHOUES lPsugd-oocgcateaees| ag eegbecgas crag acca. aacguenttntay Gott stegeetiayaeay 
-. =o : GPRCHROREGRGERRSRESRGGHEESS lenge aeacgeagegezges| ¢ CURRMERGHR PRE RASES ER SRR Gee Re eaeg Wenge ecasaeeegs 
<7 a FOREGOCAGURCTR GREER GORE HOREE COgegaecegacge gecers Pi GURUAPEARRRR ERASE Gace See eae gangg. ie eahi a ane 
"S¢ oi HORE QUCHEQRARE DREGE GSLRGHRAGY lS eke gaeee gece eacaee i SURERERGEE PEERS ERE ARSE RR ERe Rea gE Mecgs seas bssabooee 
8s ~~ & = PEGUGRCAEGRORAGRRRE DIAC EREAGG JOOLE gaa ga geaeeeeeees $ PEE LEEE Reapeaaapeaaepeaeip aie. sane ane shamans 
52 . HOGUGERRGRERE GEER RE SEES PEGD PPAR GSaEeGaeaeeeeges a ORGRRELSRCPRRRAEER GREER RRP Re Rea gE cage ae +t 
& os © BGCCHSRREG SER EGaeaegeeaggeagy. ed Lt eke EE Lbs 4 | 2 ORGRRESECRPARERPEL EMER SPER AERC AEE KeRgaecageRe Es aReeee 
8 Ese = MULAMUAZOMNUESHE ANNE CGRMRENE naaMagtaanatieeean| = Tbe etre ore Ctr ttt tite ttth ite tte 
- * eeee eoccocoeeeeeeeaane errrerT94 eeaerleceeaeeaaelocces 
- s © Sa nanoccconmanninnane a) Igaaaa 
~ 7 soee EE eee Si ER ae ioe 
a 2 § Saeeanccecolmaaanin nanan » gasa3 at 
of: 5 . aaeaisaasarrerrererisrete 92999" "Ss sa9shasssiggggs 
= TITUS MT eee TNT = 
o s ¢ ri ee ef upline pat rs - eseupaanapasas iets REEL pones “riparaaees anges 
ae - & — “ seleocecoccleneralsenen > fee*iggaggicctocleeeenioceae 
= 8 & ‘ee [-5) see ele ee eele eee ele eee alee eee Mmeeeeit st et tle ee eelenne eee 
< © - b6 ta pbaees Cewder ee en ees ee eee 
zs eeoeceleceoesio cnt ealee ee ele cees weeeeir sts te ele eeee ee eee 
Y Se rc) wae upeet: abet cot r) secdhabataaeds Pees CORE: Eee: a 
“>, a che See i a ; srpetehsceheeeberePoceDocs merepansanaseg 
ra = raiicwsdideciinas = rs ES SO Se SD OI hb tet 4.5 5 
>= = TIpWYewcccloccoclenes als 3222) Bi%3 TT 
23 § S Sy b 96th eRe op vesssssegas 4 srepecerlocooslnngnhsccaleanyaesseeggaggasaca 889% 
3; 8° : peogesoodeesoasereanteeieeen > B oreberssloeoceanabececncesd-secgegapaaaaeeres 
Y ae ms LOT OER it eaeevemessaneee < ereleeeerlosecdegnrateoocnaqeqe-secgggggeanaahenes 
Zz | | 7 ' 19999 , | . 
Tg sungees ager angeen geet aggges 7 sense cogheeggyceegacee gs TAF) seagggexes SRUREERGRS on 
es 2 CuagUGUSyetEagetErdecesgaaess prsnaees 2 susgasngaaans ts Tat + +H Tht 
” 83 “= Arr rth PEt) PE agdatiits seagdacidas = rt) PEPE tidal iis Masidasi fist sti He ELEES i 
"id 4 OO! “V3UY GV3H 40 INZOU3d NI W3UY MOTs BAILYOIN Ree i Lactecel: = ram bethdoaiy declotss deme! 














Stack WEAD — 


— _— 


STACK HEAD 


-s —— 


Stace MEAD 
ne 6 oe 








500 FPu STACK VELOCITY 





7 4 
te - 
Oo : On 
2 ‘ — 
2, 
: s 
i) ~ 
? 
e7 Ag 
6 
y) 
oO 
© r 
2, 
sm be 
? a— 
‘ ; 
"es 
"8 
"0 
© i) 
rc S 
a 
— — 2 
= 
3-4 
5 
"e 
*% ¥->, 


"OO Fru STACK VELOCITY 


Fig. 1l—Angle of discharge for various grilles and stack head combinations at 500 
and 1100 fpm stack velocity 





Fig. l2a-b—Air flow in stack heads as 
determined in flow analyser 


A summary of results for the var 
ious grilles used on stack head No. 
4 is shown in Table 2, on stack 
head No. 5 in Table 3, and on stack 
head No. 6 in Table 4. Face veloc- 
ities in Column 3 were obtained by 
multiplying the stack velocities by 
the ratio of stack area to the free 
area of the grille (Fig. 4) on a face 
opening. Negative values in Col- 
umns 4 to 12 indicate downward tilt 
of the air stream and in Columns 19 
to 27 reverse flow. 


Static Pressure Effects 


In Figs. 14, 15, and 16 the static 
pressure at the base of the stack 
head for stack head Nos. 4, 5, and 
6, respectively, are plotted against 
the stack velocities in feet per min- 
ute. From these curves it will be 
noted that the highest static pres- 


sures are found with grille Nos. 5 


> ) 


and 6, while for grille Nos. 1, 2, 3, 
4, and 7 the static pressures are only 
slightly above those for stack heads 
without grilles. These curves indicate 





that as the face area is decreased, 


the static pressures at the base 
the stack head are increased, and 
for any individual stack head the re 
that the highest stat 


pressures occur when th 


sults show 
e stack hea 
is equipped with a grille of the least 
free area. Grille openings are essen 
tially orifices; therefore, in addition 
to free area there is the element ot 
oefficient of discharge influencing 


he base of the 


Static pressure at 1 
tack head and grille combination at 
| grille 


Presse 


1 given air volume 


Nos. 5 and 6 are quite similar as 


to orifice action. Either one would 
have a high r coefhicient of discharge 
and lower resistance if used u 

reversed direction The cast-iron 
grille No. 2, which nught be ex 


pected to have a high resistance did 


not have, because ola comparative ly 


nigh free area and a nozzle like 


shape from the « 


raught of the mold- 


ing pattern which would result in a 
coefhcient Wit! 


erille No. 7, which has a definite 


high discharge 
s 


directional effect, the static pressure 


was not increased when this grille 


was reversed to de lect the air down 
ward rather than upward In Fig 
17 the static pressures at the bass 


of the stack head are plotted against 


ic negative flow areas i | Cs 


ee PR cee 


Fig. 13a-{—Photographs of air stream leaving stack heads 
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STACK VELOCTY IW 
Fig. 14 
No. 4 with various gril 
The highest negative flow areas re- 
sult with stack heads without grilles 
which are also accompanied by low 
static pressures. The lowest neg- 
ative flow area results with the 
grilles having the highest resistance. 
As the free area of the grille de- 
creases, the static pressure at the 
base of the stack head goes up very 
rapidly. The static pressure at the 
base of the stack head reduces from 
the highest with stack head No. 4, 
to the lowest with stack head No. 6 
with all the grilles tested. 


Conclusions 
More uniform flow was found 
over the face of the stack head with 
the use of grilles having high re- 
sistance than with those having low 
resistance. Low negative flow area 
is associated with low face areas of 


FT PER MIN. 
Variation of static pressure at base of stack head 


les 


Fig. 15 


plain stack heads or with the use of 
high resistance grilles. Reduction 
of negative flow area results in 
higher face velocities and reduction 
of negative flow area by use of high 
resistance grilles is more pro- 
nounced with high face heights. 

The angle of discharge from stack 
heads with various grilles is not in- 
fluenced appreciably by the velocity 
in the stack, but is affected by the 
type of stack head and grille. In 
general, the angle of discharge is 
lower with decreased stack head face 
height and with smaller free area of 
the grille. With low free areas of 
grilles negative angles of discharge 
were obtained. Pressed grilles gave 
angles of discharge below the hori- 
zontal, whereas grilles with hori- 
zontal bars resulted in discharge 
more nearly horizontal. 

With decrease in net face area, 
the static pressure increases slowly 
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Variation of static pressure at base of 
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No. 6 with various grilles 


stack head Fig, 17 


600 800 
STACK VELOCITY W FT. 


1000 


Variation of static pressure at base of stack head 
No. 5 with various grilles 


at first while the negative flow area 
is decreasing to zero; with further 
decrease of free area the static pres- 
sure at the base of stack head goes 
up rapidly. Pressed grilles had the 
lowest free areas which together 
with low coefficients of discharge, 
resulted in the highest static pres- 
sures in all cases. 
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Heat Loss Through Basement Walls 


By F. C. Houghten,* S. I. Taimuty,** Carl Gutberlet) 


EAT loss from 


buildings has been the sub 


warmed 


ject of intensive study which 
has in general placed heat loss esti 
mates for design purposes on a 
scientific basis. Some phases of the 
problem, including heat loss from 
attics and basements, however, still 
require further study. The recom- 
mended methods for estimating 
these losses have received little at 
tention, and as a result they are 
still based on what are practically 
rule of the thumb methods. As an 
example, the accepted method for 
estimating heat losses from spaces 
below the ground level is to assume 
the transmittance coefficient for the 
wall or floor in question, including 
the inside film conductance, and an 
estimated earth temperature of 45 F 
next to the outside surface of the 
wall. 

The increased use of basement 
space for commercial purposes and 
living or club quarters has made it 
desirable that satisfactory design 
data for estimating heating require- 
ments be made available. These 
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SUMMARY-— A specially constructed and mutting 
heated basement was built and a  se- 
ries of thermocouples was sunk in the 


this condition must 


and c. } Brown’? 


qualities 


} mo " tter incnlated ‘ Il< 
surrounding earth to observe tempera- building of better insulated ~<a 
ture gradients. Observed heat losses for The ASHVE Technical Advisor 
this particular investigation showed dis- Committee’ on Heat Requiremet 
crepancies with results currently ob- Build . “pe. 

. . | rs ) Timed row | 
tained by accepted calculation methods. Of HDuLaings OUCH Progra 
Some conductivity data for earth are an initial study of « un as] 

reported of this problem which included the 
building of a basement at the 
data are not only required for the ASHVE Research Laboratory, 
purpose of estimating the heating corporating the necessary laboratory 
requirements for maintaining com facilities for making the desire 
? : ] seT "a7 ‘?) ~ } 7 s11 TS ] 
fort, but also to avoid condensation observation he esult . 
: . ct ‘ d or uring tl 194().41 
In many instances, beautifully ce tudy, carried on during the I ' 
. ' 11 
heating season and the llowing 


signed and decorated basement liv 





ing quarters have been found wu ummer, are contamed | rm 
satisfactory because condensation port 
has spoiled the decorative efforts o1 lest Set-up 
flooded the floor. These difficulties 
k is \ plan ind i vertical ectiol 
arise from the uncorrected practice 
of building these basement walls of amine S ; Paul D. Close, Chei 
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Fig. 1—Plan view of basement and surrounding 


stations 
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Fig. 2—Temperature and heat flow pattern, Section ZZ, Fig. 1, for February 
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11, 1941 showing temperature survey stations I to XI, 


distances below earth or basement floor surface and observed temperatures; also Nicholls’ heat flow meter positions A to G and 


through the basement,—which as 


indicated includes no superstruc- 
ture, are given in Figs. 1 and 2. 
The ceiling and roof, which con- 
sisted of 1 in. of structural insula- 
tion board, 2-in. x 10-in. joists, 1-in. 
planking and water-proofing, were 
covered with 18 in. of earth to re- 
duce ceiling losses. 

Since heat losses must necessarily 
be greatly influenced by earth tem- 
peratures near the side walls and 
floor of the basement, a series of 
thermocouples were sunk to depths 
of 6 ft or more below the earth 
surface and basement fleor at sur- 
vey stations I to XI, along the line 
Z—Z (Fig. 1). At each of the 


survey stations a number of thermo- 


couples were so placed as to give the 
temperature gradient from 6 in. 
above the ground or floor surface 
downward through the earth. The 


Fig. 3—Interior of basement showing set-up for observ- 
ing temperatures and heat flow through walls and floor 


heat flow observations 


ground surface couples and those in 
the earth were in ;;-in. O.D. cop- 
per tubes so placed that 15 ia. next 
to the junctions were in the iso- 
thermal plane. For the couples be 
low the earth’s surface this was 
accompanied by coiling the tubes 
containing the wire. The location 
and depth of the couples for each 
survey station are given in Fig. 2. 

The side walls of the basement 
were 8-in., 1:2:4 mix concrete. The 
north and west walls were insulated 
with 4§-in. structural insulation 
board, attached to the outside of the 
concrete walls by mopping with 
pitch. The east and south walls 
were not insulated. The floor con- 
sisted of 4 in. of concrete placed 
directly on the earth, with the ex 
ception of a 5 ft x 5 ft section in 
the northeast corner, which was laid 
over 4 in. of cinders. 


Fig. 3 shows the observation sta- 
tion equipped with a precision po- 
tentiometer, selective plug-in 
switches by which any of the 160 
thermo-electric circuits, including 
those in the Nicholls’ heat flow 
meters, could be read; while Fig. 4 
shows another corner of the base- 
ment including two of the 2-ft 
square meters, A and B, attached 
respectively, with their centers 2 ft 
from the ceiling and 2 ft from the 
floor on the insulated side wall, and 
a third meter, C, attached to the 
floor. The thermostat, with its 
sensitive element at the 5-ft level, 
is also shown. 

The basement space was heated 
electrically by thermostatically-con- 
trolled strip heaters placed in a 
12-in. square vertical duct taking air 
from near the floor and discharging 
it near the ceiling. The space was 


Fig. 4—Northwest corner of basement showing heat flow 
meters in place at positions A and B on the west wall 
and position C on the floor. Thermostat is also shown 
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Fig. 5—Log of Weather Bureau maximum and minimum daily temperatures in Pittsburgh and temperatures as observed in survey 
station I (See Fig. 1) at depths of 9, 21, 42 and 72 in. 


ventilated by a downcast, 6-in. duct, 
leading: from the outside down to 
the floor through an elbow, dis- 
charging the cold outside air at a 
point where it would be picked up 
by the intake of the circulating duct 
containing the heaters. A desk fan 
between the discharge from the vent 
duct and the intake to the circulat- 
ing and heating duct served to in- 
crease the air flow from the floor to 
ceiling, so as to give approximately 
a 10-min. recirculation rate for the 
basement. The outside air supply 
was controlled by damper to give 
about 10 cfm. Exhaust air was per- 
mitted to escape through the door 
of the hatch, which was the only 
means of ingress and egress. 

Tests included the observation of 
the temperatures at all of the points 
indicated in Fig. 1, including the 
outside and inside surfaces of the 
walls and floor, between the insula- 
tion and concrete where insulation 
was applied, and the air 6 in. from 
the inside of the wall and floor at 
all points where meters were lo- 
cated. 


Test Results 


Fifty-four tests were made, first 
twice weekly from December 23, 
1940, to May 1, 1941, and later at 
less frequent intervals until Decem- 
ber 4, 1941. Fig. 5 gives a log of 
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Weather Bureau high and low tem- 
perature observations for each day 
and those observed for each test for 
points 9, 21, 42 and 72 in. below 
the ground surface at station I, 21 
ft from the outside of the west base- 
ment wall. 

The following values in relation 
to the time of the year, for positions 
A and B on the west wall, 2 ft, re- 
spectively, from the ceiling and 
floor, are given in Fig. 6: (1) tem- 
perature of the air 6 in. inside of 
the wall, (2) the temperature of the 
earth 44 in. from the inside wall 
surface, and (3) the heat flow. Fig. 


7 gives similar data for locations / 
and G, 2 ft from the floor and 2 it 
from the ceiling on the east, uninsu 
lated wall, and Fig. 8 gives the 
same data for locations C, D, and J 
on the floor. This figure also gives 
the heat flow for the position / o1 
the floor where the concrete was 
placed over the 4 in. of cinders 
The earth temperatures around 
the perimeter of the side walls and 
floor of the basement in a vertical 
plane are given in Fig. 9 as ob 
served at survey station III from 
the surface of the earth down to a 
point 38 in. below the basement 
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Relation between time and (1) air temperature 6 in. from inside wall surface 


(2) ground temperature 44 in. from inside wall surface, and (3) heat flow for posi- 
tions F and G on uninsulated wall 
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Fig. 8—Relation between time and (1) air temperature 6 in. above floor surface (2) 
ground temperature 46 in. below floor surface for positions C, D and E, and (3) heat 
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Fig. 9—Earth temperatures around perimeter 44 in. from inside surface of sidewalls 

and 46 in. below floor surface as observed on February 11, 1941, in survey station III 

from ground surface down to level 38 in. below floor surface in stations IV, V, VI. 

VII and VIII, 46 in. below floor surface and in station IX from 40 in. below floor 
surface up to ground surface 


floor level, thence at points 46 in. be- 
low the floor level at survey stations 
IV, V, VI, VII, and VIII, to sur- 
vey station IX, 40 in. below the 
floor, and thence upward to the 
ground surface. 

Fig. 9 also gives the heat flow 
through the inside surface of the 
walls and floor as measured by the 
heat flow meters at locations 4, B, 
C, D, E, F and G, around this 
perimeter. The heat flow curves 
are extrapolated upward to the sur- 
face of the earth, this point being 
plotted as the calculated heat flow 
through the top part of the wall if 
the earth in contact with it at that 
point had been at temperatures ob- 
served for the earth surface at sur- 


vey locations III and IX, 
tively. 

Table 1 gives the 
through different sections 
basement wall on February 11, 
determined from the heat flow 
curves in Fig. 9. The total heat 
loss for this date is 1,747 Btu per 
hour as compared with a loss of 
13,734 calculated from the accepted 
assumption that the temperature of 
the earth in contact with the outside 
surface of the wall and floor wouid 
be 45 F. Temperature and heat 
flow patterns in and around the 
basement for February 11, April 11, 
and ages 8, 1941, are given in 
Figs. 2, 10 and 11. 
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Discussion of Test Results 


The data given in Figs. 2, 10 and 
11 indicate the degree to which the 
earth is warmed around the base- 
ment. A continued drop in the 
earth temperature at the 72-in. level, 
21 ft away from the west basement 
wall from the time of the first ob- 
servation on November 20, 1940, to 
April 8, 1941, is shown by the data 
plotted in Fig. 5. There is then a 
rise in the earth temperature at this 
point until about September 22, 
1941. It is assumed that at this 
distance from the basement wall 
there was no warming of the earth 
due to the heat in the basement, al- 
though Figs. 2, 10 and 11 show 
some elevation of the temperature 
in survey stations II and X at dis- 
of 9 ft from the basement, 
which would indicate that 
small effect extends considerably 
beyond this distance. 

The temperature at 
level, station I, Fig. 5, 
annual cycle with no observable re- 
sponse to shorter periodic weather 
fluctuations. The temperature at 
the 42-in. level shows little fluctua- 
tion with changing weather. At the 
2i-in. level some temperature varia- 
tion with changing weather condi- 
tions is observed, but these changes 
do not follow daily weather condi- 
tions. At the 9-in. level daily 
changes are observed. The tempera- 
ture curves for the 21 and 9 in. 
levels are drawn as straight lines 
between points since the shape of 
these portions of the curves could 
not be determined. At the 3-in. 
level, at the ground surface and in 
the air 6 in. above the surface the 
temperature fluctuations were 
violent that the effect could not be 
shown in the chart and they are 
therefore not plotted. The air tem- 
perature and the temperature of the 
ground surface followed more or 
less the hourly changes in weather, 
while even at 3 in. below the ground 
surface short period fluctuations 
were observed ; that is, there was a 
rise in the temperature following a 
rise in air temperature or increase 
in sun intensity. A characteristic 
crossing of the temperature curves 
for different depths is observed in 
late March and early April. Prior 
to this time, or while the earth tem- 
perature was falling at the 72-in. 
level, the ground temperature ob- 
served at survey station I generally 
increased with depth, while after 
this period the temperature de- 
creased with depth; the only excep- 
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Table 1—Heat Loss Through Various Portions of the Basement Walls and Floor as 
Determined from the Heat Flow Curves, Fig. 9, for February 11, 1941 








S | | INSULATED PorTIoN oF WALLS, AND UNINSULATED PorTION OF WALLS, AND 

» © | Froor Apjorninc INSULATED WALLS FLoor ADJOINING UNINSULATED WALLS 

OF! SECTION TT PT - - - 

¥ | TOTAL } Torat 

oS ts | | Area | HeatLoss | HeatLoss| Area | HeatLoss | Hear Loss 

oF So Fr Bru/Se Fr/Hre | Bru/Hr So Fr Bru/So Fr/Hr Bru/Hr 
Top strip ; 30 40 120 30 i 8 144 
2nd strip 30 3.5 105 30 10 120 

“ | 3rd strip 30 3.0 90 30 34 102 

- : 4 — 

a ith stnp 30 26 78 x0 28 a4 

= 

2 | 5th strip 30 23 69 30 2.5 75 

A 
6th stnp 30 2.0 60 30 22 Ot 
7th strip 30 18 54 30 20 60 
Bottom strip | 30 17 a | 30 19 a7 
Outside strip» | 19.3) 3.2¢/ 1.90) 1.204 40.5 22.3 0.3 2.22 1 30° 19.9 
2nd strip 14.0 2.8) 1.90 1 20d 30.0 16.1 0.7 2.19 1.304 2 
3rd strip 13.6 2.3 1.87 1.174 28.1 14.6 1.3 2.14 1 26d 32 8 
4th strip |; 13.1 1.8 1S 1 .14d 26 2 13.1 1.8 2.05 1 220 29 .1 
5th strip 10.6 1.3¢) 1.78 1.004) 20.4 9.6 2.3 1.97 1.17 1 ¢ 

| 6th strip 8.6, 0.7¢] 1.72 1 00d 15.5 6.528 1.89 1 Od i564 

7th strip 8.3 0.3¢; 1.67 0.974 14.2 5.4 3.2 1 82 1 Oid 13.1 

os a = oo , = — 

= Sth strip 6.0 1.61 97 6.0 1.72 10 

&, 9th strip | 4.1 1.58 6.5 4 1 1 68 49 
10th strip 2.0 1.55 2.1 2.0 1.57 2.1 
Center 

0.3 Sq Ft 0.3 150 0.5 0 1 50 0 
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s Walls were divided into foot wide strips, extending around basement parallel t 


Floor was divided by diagonal drawn from Northeast to Southwest corners separating portior 


insulated walls from that adjoining uninsulated walls; these sections were divided int vide striy 


parallel to walls. : : 
Area of that portion of strip lying in Northeast Corner over cinders 
d Heat flow through that portion of strip lying in Northeast Corner over 


tions to this rule are for the points fore; from September 1 to Decem 
near the earth’s surface where short ber 4, 1941, the average daily mean 
period weather fluctuations are ef temperature was 2.1 deg above nor 
fective. mal, while for the previous year 

It is of interest to note the some 
what higher earth temperatures at The relation between the tem 
the end of 1941 compared with those 
for the same date in 1940. The around the basement for February 
temperatures at the 72 and 42-in. ft. Pee. 2 
levels, Fig. 5, were 55 and 50 F 
on December 4, 1941, compared 3 or 4 ft of the basement. with some 
with 51 and 46 F, respectively, on appreciable effect extending to sur- 
the same date, 1940. This differ vey locations II and X, 9 ft from 
ence is probably due to the higher 
weather temperatures for the three tion on the west wall in maintaining 
months preceding December 4, a lower outside earth temperature 
1941, compared with the year be- 


was 2.8 deg below normal 
peratures at various locations 


indicate considerable 


temperature rise in the earth within 


the basement. The effect of insula 


may be observed by comparing tem 


7 re, 5y 
at y + 
» 9? Sey 5 n 
at 
0 A eS 20° a,” 
r "Me aes 3 _ 
» 405 ta + we ° * 
SAY is ess b o-+ 5 
» M4 —_ ara? 6S pre? ? — x) 
> 7 — ~ — = n ) eee re *, = 
2 or ’ hs ns e Fea res a > 
rls § * . 
* ay s . oy 
at ? = Ae o + 
5 4 @ ? - 
“; ‘ ‘ 
” > 
«| ” we geviergt eet, 
, ~eo ¥ 
| ly? ie? Reeves ¢ Pos. on P ech 4 —< o . 
Re mv a ba | y Miley: gy Mt as Re Mt) ons 3 a ass ‘of ver 
" , ew age 
y ry r? 5 . r ms 
arr ’ * 4 v R - 
> as ar a a ay 
5 e * ‘ 
ar s g é ro , 
“ ay “” “* «ay 
«" ~ a’ ? Vv 
ad . ? ied Le e~ 
PS x = = = wr = = 
ase ve wea re or O° a? 


peratures in the survey locati 


and IX, opposite the lowe: 

of the basement. Some 

however, is du 
line to the 
} 


compared to that west ol 


difference, 
higher grad. 
ment. It is also of interest 
pare the inside wall surtace 


tures for the insulated 


lated walls The two upper 


surface temperatures of the 


wall were O88 and 6, 


eas 
tively, wluile for the uninsulat 
these temperatures were ' 5.8 f 
64.4 F, respectively 

The effect of the basen 
maintaining a higher temperature 
under the center portion of the flo 
is also observed This eftect se¢ 
to extend to a depth of mort ’ 
6 ft below the basement. The effec 
of the heated basement heating 
the ground around it, and therefo 
decreasing the heat loss is quite p 
nounced, and indicates clearly ( 
limitation of the application of the 
assumed 45 F for the earth ter 
perature outside of such walls and 
floors 

The lag in the risi cy C1 cra 
tures with warming of the season 1s 
indicated by comparison of Figs. 2 
10 and 11. which give data for Feb 
ruary 11, April 11 and August & 
respectively By April 11 the in 
side surface of the uninsulated wall 
was still around 66 F, or not mort 
than a degree or two higher thar 


} 


that observed in February 


below the dew-point temper: 


an 85 F day with 55 per cer 


tive humidity, an atmosplh 
dition which may be expe 
. | 


occasions at this time of t 


Hence, without dehumidi 
condensation would forn 


wall at times during April 
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Fig. 10—Temperature and heat flow pattern, Section ZZ, Fig. 1 for April 11, 1941 showing temperature survey stations I to XI, dis- 
tances below earth or basement floor surface and observed temperatures, also Nicholls’ heat flow meter positions A to G 


flow observations 
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Fig. 11—Temperature and heat flow pattern, Section ZZ, Fig. 1 for August 8, 1941 showing temperature survey stations 
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distances below earth or basement floor surface and observed temperatures, also Nicholls’ heat flow meter positions A to G and heat 


occasions throughout the early part 
of the summer. Even on August 8, 
Fig. 11, wall and floor surface tem- 
peratures in the neighborhood of 71 
F were observed, which would re- 
sult in condensation on a 95 F dry- 
bulb, 50 per cent relative humidity 
day. 

Condensation did 
lower portion of the uninsulated 
wall to the extent that it was con- 
tinuously damp near the corners and 
floor from sometime in April until 
close to the first of August. Notice- 
ably less dampness was observed on 
the insulated wall, excepting along 
the floor line, where some condensa- 
tion observed. At the floor 
line, and more particularly on the 
floor near the insulated wall, there 
condensation observed 
than elsewhere. This may be ac- 
counted for by the lower earth tem- 
perature outside of the insulated 
wall due to the insulation itself and 
the resultant conduction of heat 
away from the floor around the 
lower edge of the insulation. From 
this consideration it may be assumed 
that more insulation, or greater re- 
sistance to heat flow, was required 
to avoid condensation, and that, to 
be effective, this added resistance to 
heat flow should be applied to the 
floor as well as to the side walls. 

A comparison of the curves in 
Figs. 6, 7 and 8 indicates the effect 
of the insulation in spreading the 
temperature difference through the 
insulated wall as compared with the 
uninsulated wall. The effect was to 
increase the inside surface tempera- 
ture and decrease the outside sur- 
face temperature. While the reduc- 
tion in heat flow indicated through 
the insulated wa!l was not great, it 
was nevertheless important in re- 
ducing the noticeable condensation. 

The large discrepancy between 
the observed heat loss and that cal- 


occur on the 


was 


Was more 


74 


flow observations 


culated by current accepted methods 
is of interest, but must be taken 
with some reservation when applied 
to intermittently heated basements. 

The conductivity of earth is of 
interest and observations of 
its magnitude made. It is 
obvious, however, that since there 
was a continual change in earth 
temperature, and therefore in heat 
storage, conductivity values could 
not be determined in this study with 
a high degree of precision. How- 
ever, it was possible to make some 
calculations, the results of which are 
contained in Table 2. It will be 
noticed that these determinations for 
locations A, B, D and F, where the 
flow of heat should be most nearly 
parallel and constant, give values 
ranging from 6 to 8 Btu per hour per 
square foot per degree Fahrenheit 
temperature difference for 1 in. of 
thickness. It is of interest to note 
that this value differs little from a 
value of 8.5 previously reported? by 
the ASHVE Laboratory for about 
the same type and condition of 
earth. It is of further interest that 
the conductivity value is consider- 
ably lower for earth than for con- 
crete. Hence, a concrete wall of a 
basement, backed by earth of the 
character studied, serves only to 
make an enclosure and to support 
the building. The surrounding 
earth itself offers more resistance to 


some 
were 


2Additional Coefficients of Heat Transfer as 
Measured Under Natural Weather Conditions, 
by F. C. Houehten, Carl Gutberlet and C. G. 
F. Zobel. (ASHVE Transactions, 1929, Vol. 
35, p. 151). 


Table 2 


heat flow than the same thickness of 
concrete. 

While this paper gives some im- 
portant information on ground tem- 
peratures around a heated basement, 
and the effect of this warming of 
the ground in reducing the heat loss, 
it should be emphasized that these 
effects must be in some measure a 
function of the earth characteristics, 
including the character of the soil, 
the ground water level, and the pos 
sible presence of spring water flow- 
ing through the earth near the 
structure. In this study the earth 
was a red clay to a depth of 2 ft 
below the basement floor, and from 
there downward, sandstone. The 
basement was dug about 200 ft from 
a ravine cutting at least 50 ft below 
the level of the basement, which 
probably accounts for the fact that 
no ground or flowing water was ob- 
served at any time at the opening 
especially left in the basement floor 
for that purpose. Undoubtedly, the 
temperatures and heat flows ob- 
served would have been altered by 
different earth characteristics, and 
to a greater extent by the presence 
of a higher ground water level 
or seepage of cold spring water 
through the earth near the base- 
ment. However, while these effects 
would necessarily alter the magni- 
tude of the results, the tendency 
observed would be the _ same. 
Whether additional studies in other 
locations should be made will de- 
pend upon the commercial value of 
the results. 
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Design and Performance of a 
Direct-Fired Unit Heater 


By R. M. Rush* and H. A. Pietsch**, Pittsburgh, Pa. 


IRECT-FIRED unit heater 

applications are compara- 

tively new in American 
industry. With the advent of steam 
unit heaters, which were introduced 
about 1918 and came into general 
use about 1926, industrial heating 
problems were greatly simplified. 
As the unit method of heat distribu- 
tion came into wider use it was 
natural that the demand came for 
an efficient direct-fired unit for 
places where steam was not avail 
able or was not economical. The re 
quirements of such a unit were that 
it be suitable for suspension if nec- 
essary, or if of the floor type, that 
it occupy comparatively small floor 
areas; that it be capable of firing 
at good efficiency either with oil or 
with gas, and that it be dependable 
and safe to use. The purpose of 
this paper is to trace the develop- 
ment in the designs of some large 
direct-fired heaters. 

Cast-iron and welded steel warm 
air furnaces were of course in gen 
eral use, but because of their large 
space requirements and their low 
efficiency, were not suitable for in- 
dustrial unit heater applications. In 
1933 when the development to be 
described was started, unit heaters 
firing natural gas were ‘1 use, but 
in general they were limited to the 
suspended type and to small capaci- 
ties (of the order of 100,000 to 300,- 
000 Btu per hour), and were not 
suitable for firing with fuel oil. An 
unfilled need therefore existed for 
a compact unit which would be suit- 
able for either oil or natural gas 
firing. 

Thus in 1933 there was little ex- 
perience on which to base a design 
for 20 oil-fired units, each having 
an output capacity of 750,000 Btu 
per hour, for use in the sheet stor- 
age building of a steel company. 
Fig. 1 shows the design first 
adopted. The combustion chamber 
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SUMMARY Development of direct- 
fired unit heaters for gas and oil fuel 
are traced and test data are given for 
units of a 1,000,000 Btu capacity. Heat 
balance data are given for two tests. A 
novel method of measuring temperature 
gradient in industrial buildings is also 
described 


was made of corrugated sheet steel 
in the shape of an inverted U. Fans 
located near the floor caused air to 
circulate upward, over the rounded 
top of the chamber and then down- 
ward, discharging at the bottom of 
the other side as shown in the illus 
tration. 

The combustion chamber was 
lined about half-way up, with insu- 
lating fire brick, and the gases of 
combustion were drawn down on 
the outside of this lining, through 
the space between it and the corru 
gated steel shell, to a central flue 
running lengthwise of the bottom 
of the heater, by means of an ex 
hauster mounted on the same shaft 
as the blower fans and of course 
driven by the same motor. 

Early in the experiments with 
this unit, which was oil fired, it was 
found that the heating surface, con- 
sisting of plain corrugated sheet 
steel, was very apt to overheat and 
to burn up. After many trials of 
various means for overcoming this 
trouble, the problem was solved by 
the means shown in Fig. 5. This 
consisted in welding to the corru 
gated sheet shell a multiplicity of 
vertical fins, each fin having a verti 
cal deflector bent back toward the 
outer casing. This construction acts 
in a number of ways to increase the 
heat abstraction from the corrugated 
sheets. It might be thought that the 
only effect of the deflectors is to 
increase the velocity of the air, but 
such is not the case; their chief 
function is to hold that air in con 
tact, or throw it back into contact 
with the corrugated sheet and to 
force it to flow in the corrugations, 
especially when passing over the 
rounded top where the air tends to 
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hug the outer casing. The defle 

tors also increase the turbulence of 
the air stream at the place where it 
is most effective for wiping oft the 
stagnant film of air from the corru 
gated sheet; it is thought that vor 

tex sheets are formed in the air 
stream at the trailing edge of each 
deflector, and are forced into con 

tact with the corrugated surface by 
the air stream constrained by the 
succeeding deflector. The fins, be 

ing welded to form a metallic joint 
with the corrugated sheet, conduct 
heat outward and dissipate it to the 
air stream; calculations based on 
the theory of heat conduction show 
that the fin surface should be about 
55 per cent to 60 per cent as effec 

tive per unit of area as the corru 

gated surface. The deflectors also 
act as secondary heating surfaces, 
receiving heat by radiation from the 
sheet and dissipating it to the flow 

ing air; in doing so, they act as 
radiation shields with respect to th 
outer casing, which accounts for the 
very low percentage of heat loss 
from the latter. 

That a high velocity of the ait 
was not of itself sufficiently effective 
was shown by a trial in which the 
same fins were used but the deflec 
tors were omitted and the outer cas 
ing was moved closer to the corru 
gated sheet; although the true ait 
velocity was as high or even higher 
than with the deflectors, overheating 
of the sheet persistently occurred at 
some places, notably in the curved 
top part. 

One does not ordinarily think of 
heat transfer to a gas such as ait 
as being at all of the same order of 
magnitude as heat transfer to a 
liquid such as water, as for example 
in boilers; hence it is of interest to 
note that with the fins and deflectors 
the average heat transfer attained 
the value of approximately 6000 
Btu per square foot per hour, which 
is of the same order as that usually 
attained in low pressure steam heat 
ing boilers. 

Heaters of the original design, 
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Fig. 1 — Cross-section Fig. 2—Cross-section and longitudinal section of 


of heater as built in 
1933 


Fig. 1, discharged the warm air at 
the floor level. This was considered 
advisable for the mill storage build- 
ings as it would keep the steel sheets 
warm and free of condensation, but 
was not suitable for locations where 
the operators would be in the path 
of the warm air stream. Fig. 2 
shows a design similar to the con- 
ventional floor type steam unit in 
that the cold air was taken from the 
floor and the warm air discharged 
through adjustable nozzles with 
louvers approximately 10 ft above 
the floor line. As compared to the 
original design, it will be noted that 
the bottom of the combustion cham- 
ber was made rounded the same as 
the top, and was air-swept; thus the 
effective heating surface was in- 
creased without increasing the over- 
all dimensions. 

The combustion chamber was lo- 
cated off center in order to equalize 
the air resistance on the two sides. 

secause of the difficulty of getting 
the air to scrub effectively that por- 
tion of the heating surface at the 
top where the air stream from the 
two sides converge and turn to enter 
the outlet nozzles, this part of the 
combustion chamber was very sensi- 
tive to overloads, and sometimes due 
to improper burner adjustment 
combined with overloads the corru- 
gated sheet at this point was ac- 
tually destroyed. 

Other objections were with width 
of the unit, and the comparatively 
high power consumption. Due to 
the necessity for having insulating 
fire-brick walls in the combustion 
chamber at least 9 in. thick on each 
side, the width could not be reduced 
below 4 ft, plus 6 or 8 in. for the 
panel board, and in many places this 
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heater as built in 1937 


width was quite objectionable. Due 
to the lack of streamlining of the 
combustion chamber, the friction 
loss was high, and the power re- 
quired was 714 hp as compared with 
5 hp for a steam unit heater of the 
same capacity, namely, 1,000,000 
stu. per hour. 

In the fall of 1939, the design was 
further improved as shown in Fig. 
3. Tube surface in the form of an 
economizer or air preheater section 
was added just above the outlet of 
the fans. Extensive tests were run 
on the effect of the tubes in cooling 
the gases and on the effect of 
twisted steel strips located in these 
tubes, known as twisters. These 
broke up the warm core of the gases, 
forced them to the outside of the 
tubes, and increased their turbu- 
lence in contact with the tube sur- 
face; increasing the heat transfer 
rate to such an extent that the exit 
temperatures were reduced by an 
additional 90 to 100 F. The latter 
is a more significant figure than at 
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first appears, since 100 deg drop is 
relatively difficult to obtain at gas 
temperatures as low as 400 or 500 
F for the reason that the heat head 
or temperature difference between 
the gases and the air is compara 
tively small. 

With this design, efficiencies ex- 
ceeding 80 per cent were attained in 
three units built to heat a hangar 
for the U. S. Navy, at an output of 
1,500,000 Btu per hour each, when 
fired with heavy oil. 

In view of the favorable results 
obtained with the combination of 
tube surface with the conventional 
heating surface, a program of re 
search was inaugurated to develop 
a heater combining tubes and a re- 
fractory lined combustion chamber 
that would overcome the objections 
to the previous model. In the spring 
of 1941, the design shown in lig. 4 
was evolved. The corrugated heat 
ing surface with fins and deflectors 
was of course retained, but the com- 
bustion chamber was streamlined in 
shape. The thick fire-brick lining 
was replaced by a thin monolithic 
shell of plastic refractory, in inti- 
mate contact with the corrugated 
sheet, the refractory shell being thin 
enough to transfer a considerable 
amount of heat by conduction. 
Thereby the width of the combus 
tion chamber and of the unit over- 
all could be reduced at least 12 in., 
and the narrower combustion cham 
ber could be more easily streamlined 
to decrease the air resistance. Even 
with the tubes interposed in the path 
of the air, it was found in exhaus- 
tive tests that the over-all resistance 
to air flow was so lessened that a 
5 hp motor could be used on a 


























Fig. 3 — Cross-section Fig. 4—Cross-section and longitudinal section of 


of heater as built in 
1939 


re-designed heater as built in 1941 
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Fig. 5—Corrugated shell with fins and 
deflectors (1933 Model) 


heater having an output of 1,000, 
000 Btu per hour, as compared to 
7\% hp in the older design. 

By the use of the pointed top in 
the combustion chamber, the dead 
space where the air stream from the 
two sides converged was eliminated, 
and all parts of the surface were 
scrubbed by turbulent air; at the 
same time the intensity of the radia 
tion per unit of area at this place 
was decreased, both because the 
peak is farther from the flame and 
because of the inclination of the sur 
face (Lambert’s Law). Further- 
more, impingement of the flame is 
less likely to occur in the /’ than on 
a broad rounded surface. As a re- 
sult of all these factors, over-heating 
at the point of air outlet was en 
tirely overcome. 

This design provided such other 
advantages as: avoidance of short- 
circuiting of the gases to the outlet ; 
easier cleaning of convection sur- 
faces; the possibility of installing 
the refractory lining at the factory 
rather than in the field; and reduc- 
tion of heat storage in the refrac 
tory, with decreased danger of over 
heating the metal when the fans 
shut down. So much heat was 
stored in the 1700 Ib of insulating 
fire brick of the older design that 
the fans had to be operated long 
after the fuel burner was shut off 
in order to prevent overheating of 
the corrugated sheet; and electric 
power was wasted thereby. 

In the 1941 design, the smaller 
weight of refractory makes it pos- 
sible to operate the blower fans, off 
and on with the fuel burner, with- 
out danger of overheating the metal. 
Automatic spark igaition for the gas 
pilot prevents the latter from be- 
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ing extinguished if the combustion 

chamber becomes filled with prod 
ucts of combustion after the heater 
has shut down; and the change of 
location of the instrument and 
switch panel, as in Fig. 6, meant a 
reduction in heater width of 8 in., 
making the over-all width 3 ft. 

In a heater of this type the re 
fractory lining becomes glowing 
hot, which insures continuous igni 
tion of the flame, and keeps the lat 
ter out of contact. with cold surtaces, 
and by its radiation speeds up com 
bustion. Since combustion takes 
place within a gas-tight welded steel 
chamber, under conditions of care 
fully controlled draft, there is little 
chance for infiltration of excess air. 
The conditions are equally good for 
the combustion of either gas or oil, 
and either fuel can be used by a 
simple change of burner, or a com 
bination gas and oil burner may be 
used. For natural gas, standard 
equipment consists of a premix type 
of burner taking air from the blow 
ing fans of the unit. In the case of 
oil burners, if light oil is to be used, 
a standard pressure type burner, 
with electric ignition, is used. For 
heavy oil, it was formerly necessary 
to use combination gas and electric 
ignition to insure automatic opera 
tion, but within the last two years 
development work in collaboration 
with a burner manufactwier has re 
sulted in an oil burner in which only 
electric ignition is required. An 
electric resistance heater is em 
bodied in the burner tube, and this 
keeps the oil hot up to the burner 
tip. The fuel is atomized by com 
pressed air from a small rotary 
compressor integral with the burner. 
It is thus only necessary that heavy 
oil such as Bunker C be furnished 
at a temperature allowing it to flow 
freely; the burner then handles it 
automatically with simple electric 
ignition. By means of the com 
pressed air, modulating pneumatic 
control is obtainable on the burner, 
which in the case of heavy oil is 
more desirable than off-and-on con 
trol, the thermostat modulating the 
fuel supply to a rate just sufficient 
to hold the required temperature 

Under usual conditions of in 
stallation of heaters of this type, the 
radiation loss or the heat dissipated 
from the outer casing is not truly 
a loss, since it is utilized for heating 
the building. Hence, the only losses 


are the sensible and latent lh 


the flue gases. [Even when the « 
ditions are such that the lh 

pated from the outer casing 
utilized, the loss is small, since pre 
vious tests of a similar 
showed that it did not exceed O.& 


pel cent ol 
Testing of the Re-Designed 


Early in 1941 a laborato 

set up in Pittsburgh and a 750,000 
and a 1,000,000 Btu heater were 

stalled Arrangements were 1 ( 
for testing with both o1 
Daily test runs were made tor s¢ 

eral weeks during the summet: \ 
full mechanical crew with electri 
welding equipment was available 1 
order to make changes quickl 


( Ibservation openings were DI! 


vided by removing si all SCCLIONS « 
the outer casing and replacing wit! 
glass, gviving the effect of windows 


Twelve such observatior p 


each heater were suitably locate 


permit observation of thos pon ts 
: — ee ’ 

on. the corrugated shell whic 

vious experiences indicated wer 

likely to beconx the hottest 

heaters were run continuous! 

overloads of as much as 30 per cent 


above their rated capacity, but ob 


servations indicated no hot spots 

the surface surrounding the com 
bustion chambet Even distributior 
of air flow over the heating surfac« 
is essential in this type of heater 
and the absence ol overheated Spots 
indicated that us objective | 


been attained in the re-design¢ 


heater. 
The test set up was as shown 
diagrammatically in Fig. 7 Che 


quantity of air being heated was 
measured by Pitot tube traverses 


four 16-in. diameter ducts leading 





Fig. 6—1,000,000 Btu unit with panel 
board at side 











horizontally from the four outlets 
of the heater. The distances from 
the Pitot tube location to the outlet 
of the heater and to the open end of 
the duct were somewhat in excess 
of the minimum prescribed in the 
standards of the American Society 
of Mechanical Engineers. The tra- 
verses were made according to the 
standard method, two across each 
duct at 45 deg to the horizontal and 
at 90 deg to each other ; the 10-point 
method being used, with zones of 
equal area. Temperature readings 
at the heater outlets were erratic 


because of the turbulent conditions 
































Fig. 7—Diagrammatic sketch of testing 
arrangements, showing location of in- 
struments 


there, and for this reason the final 
air temperatures were taken at the 
same place as the Pitot tube tra- 
verse. Ten readings of temperature 
were made in each outlet duct, at 
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losses from the casing and in the 
flue gases. 

The quantity of natural gas 
burned was measured by a cali- 
brated displacement meter. The 
temperature and pressure of the gas 
were measured at the meter, and the 
volume corrected to standard condi- 
tions. The analysis and the calorific 
value of the gas were supplied by 
the local gas company. 

The temperature of the gases 
leaving the heater was measured by 
a mercury thermometer, and Orsat 
analyses were made of samples 
taken at this point, determining 
CO,, O,, and CO. The tempera- 
ture of the gases entering the econo- 
mizer was measured by a thermo- 
couple and potentiometer. 

The motor efficiency data were 
furnished by the manufacturer and 
input, voltage and 
power factor were determined by 
instruments furnished by that com- 
pany. Motor speed and fan speed 
were taken with a_ revolution 
counter. 

Pressures (or drafts) were meas- 
ured in the combustion chamber, 
before the economizer, and in the 
outlet stack. 

The test procedure was to allow 
the heater to warm up for at least 
one hour, then take data at 15-min 
intervals for a period of 2 hours or 
more, for each test. 

The results of the tests on the 
larger heater rated at 1,000,000 Btu 
per hour output capacity, fired with 
natural gas, are shown in the ac- 
companying set of curves, Fig. 8, 
which represent the average of the 
many tests corresponding to the 
plotted points. 

Table 1 gives the 


the amperes 


thermal efficiencies, even at 30 per 
cent overload, are all above 80 per 


cent. When firing natural gas in 
any apparatus having heat-trans- 
mitting walls of iron or steel, the 
gases must not be cooled to such a 
temperature that condensation will 
occur, otherwise rapid destruction 
by corrosion will occur. In view of 
the fact that the loss due to the 
latent heat of the water vapor 
formed by the combustion of «at- 
ural gas amounts to about 10 per 
cent of the higher, or gross calorific 
value, the efficiency referred to the 
latter value could not, even under 
ideal conditions, exceed 90 per cent 
with natural gas. The test efficien- 
cies, therefore, are in reality of the 
order of 90 per cent of this maxi- 
mum attainable value. 

After completion of the test in the 
Pittsburgh laboratory, a standard 
1,000,000 Btu heater was shipped 
to Cleveland and tested for AGA 
approval. In these tests, safety is 
the main consideration. No heater 
of such large capacity had pre- 
viously been tested in the AGA 
laboratories, but the tests were suc- 
cessfully completed and the unit 
when equipped with controls de- 
scribed bears AGA approval. 

The temperature control of the 
gas-fired unit is of the on-and-off 
type, actuated by a_ thermostat 
located on the panel board. When 
the temperature of the surrounding 
air falls below the setting, the 
thermostat operates a contactor 
which starts the motor driving the 
fans. There is then a purging 
period of 30 sec during which time 
the exhauster fan removes any ac- 
cumulation of gas from the combus- 














the same stations as those for the data and heat balance hv gene | _ 
Pitot tube readings, in order to de- for a test at approxi- $= — ees stot. bw 
termine the average. Calibrated mately 1,000,000 Btu 2 « na - 2 bar & 
zlass thermometers were used for output perhour. Table & ,. Nye ee ¥ 
these as well as for the inlet tem- 2 is for a test at x . cca: ato 2a 
peratures. The average of eight 1,250,000 Btu output Ss "8 
inlet air temperatures was taken as per hour. 3 pa “e 
the true value. a iS 
The air quantity was also checked Discussion of Results , 
by two other methods, namely by of Tests aaa ie = = ; : 
use of the characteristic curves sup- . Le -§ 
plied by the fan manufacturer, It will be noted that = ee 
showing cubic feet per minute for the motor horsepower &* = 
given shaft input horsepower and required for 1,000,000 § “4 93 3 ; 
revolutions per minute; and by cal- Btu per hour output Fe CTI EC ERs g § 
culation from the heat balance and was the 5 hp aimed at bre ae IPC 


in the design. It will 
also be noted that the 


the measured air temperature rise, 
involving determination of the heat 


Characteristic curves 1941 unit heater showing 
results of tests 
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Table 1—Heat Balance Data for 1,000,000 Btu Output Tes Table 2—Heat Balance Data for 1,250,000 Btu Output Test 
MEASURED VALUES Measurep VALUES 
1 Heating value of gas, Btu per cubic foot at 30 in. Hg and 1 Heating value gas, Btu pe 0 H 
60 F. : 1128 60 | Zs 
2 Specific gravity ; 0.658 2 Specific gravi 658 
3 Fuel consumption as ‘metered in cubic feet per hour 1142 ; Fuel « umption as meters 48 
4 Temperature of gas at meter 91 F i Tempe if gas at mete 7 
5 Pressure of gas at meter “inc h water’ 0 925 5) Pressu sat ter (ir 2 
6 Barometer reading “inch Hg”. 29.15 6 Bar t li He »0 
7 Exhaust gas analysis Per Cent 7 Exhaust gas analys 
(a) COs 10 8 fa) CO: 2 
(b) os 2.1 bh oO 8 
| (c) ed 00 ; co 00 
8 | Tempe aus al gases at exhauster 450 I 8 Temperature of gases at ex 
i) Temperature of air at inlet to fans 89.7 I ) Temperature 1 ink 87 
10 Temperature of air at discharge ducts approximately 11 10 Temperature uur at dis R 1! 
feet beyond heater outlet 172 51 ft beyond ™ ater outlet 5 
11 Voltage at fan motor 234 11 Voltage at far to 
12 Amperes at fan motor 144 12 | Amperes at fa to 7.9 
13 Power factor j 0.75 13 Power factor O Rr 
14 Motor Efficiency (from ma anufacture rs’ data 85° 14 Motor efficiency " " " s : 
15 Fan speed, revolutions per minute 928 15 | Fan speed, revolutions per mi l 
16 Average reading at Pitot tube in outlet ducts (inches of 16 Average reading at Pitot tube 1 ] 
water)... st cace abceapeceak . 0 2095 water 0 74 
' 
CALCULATED VALUES CALCULATED VALUES 
1 Volume of gas burned, corrected for meter calibratior l Volume of gas burned rrected for 1 al ‘ 
cubic feet per hour referred to 60 F and 30 in. Hg 1052 sbi feet per hour referred to 60 F and 30 Hy 1350 
2 Heat input in fuel, Btu per hour 1,186,000 2 He yput in fuel, Btu per hour 1,523,000 
3 Pounds dry gas, per pound of fuel at exhauster 17.15 ; a is dry gas, per pound of fuel at exha 16.5 
4 Horsepower used by fans 1.98 t Horsepower used by far 6.64 
5 Air delivered, as measured by Pitot tube, cubic feet per 5 Air delivered, as measured by Pitot t [ 
| minute referred to 60 F and 30 in. Hg 10,625 minute referred 60 F and 30 in. Hg 11,900 
6 Air delivered, according to characteristic curve of far 6 Air tel livered, according to aract ti 
manufacturer, cubic feet per hour referred to 60 F | manufacturer, « eet per | rre 0} 
30 in. Hg... . 10,890 30 in. ‘He 11 .780 
7 Temperature rise of air thr: yugh heater 82.8 F 7 Temperature ris air throug 04.21 
8 | Heat imparted to the air, Btu per hour s Hea parted to uir, Btu per 
(a) Based on Pitot tube air volum 1e 968,000 a) Based P tube 1 232,000 
(6) Based on volume air from fan curve 993,000 b) Based e ait 4 1,218,000 
Heat BALANCE Heat BALANC! 
| Brt Per CENT I er Ct 
ITEM PER Hour HEAT ITEM PEI UR HEA 
1 | Heat input in fuel. 1,186,000 100 l Heat inp ie] ] 3,000 10 
2 | Heat loss due to water from combustion of hy- 2 Heat loss due to water fr a 
drogen (latent plus sensible heat 131,200 11.08 drogen (latent plus sensible heat 174,200 11 .43 
3 Heat loss due to dry chimney gases 78,700 6.64 ; Heat loss due iry chimney gas 120,500 7.9 
4 | Heat loss due to unburned combustible 0.0 0.0 4 Heat loss due t ed comt 0.0 04 
5 Useful heat from fuel 5 Useful heat fr fuel 
Items No. 1 minus 2 + 3 + 976,100 82 .28 Items No. 1 minus 2 + 3 4 ] 8,300 SO .6f 
6 | Heat imparted to the air based on volume as 6 Heat imparted t 1¢ air bas 
read by Pitot tube and air temperature rise 968,000 81.6 read by Pitot tube and air perature 1.2 100 80.5 


tion chamber. At the end of this 
time the pilot valve opens and the 
electric spark ignition comes on 
simultaneously to light the pilot gas. 
The gas pilot flame warms a 
thermocouple (of pilotstat) which 
makes the electrical contact to open 
the main gas valve. Approximately 
one minute is required, after the 
pilot lights, to bring the thermo- 
couple up to temperature and cause 
the pilotstat to open the main gas 
valve. One minute later the electric 
spark ignition is cut off and the 
heater is then in normal operation. 

lf for any reason the pilot does 
not light, the entire heater is shut 
off 45 sec after the pilot valve opens. 
The safety device requires manual 
re-setting before the cycle can be re- 
peated. If the pilot fails and goes 
out at any time during the opera- 
tion, the pilotstat breaks the circuit 
and the main gas valve closes in 
about 30 sec. 

If the gas pressure should drop to 
less than about one-half the normal 


value, a vaporstat in the gas line 
between the gas regulator and the 
burner cuts out the main gas valve. 
This instrument also requires 
manual re-setting before the 
can be repeated. 

A sail-switch is located in the air 
stream. If for any reason, such as 
burned-out motors or broken belts, 
the fans are not creating sufficient 
air velocity to throw this switch, the 
main gas valve cannot open. 

Near the air discharge louvers is 
placed a temperature limit switch. 
When the discharge air temperature 
reaches a pre-determined maximum, 
this switch causes the main gas 
valve to close. A pressure switch 
(sensitive vaporstat) in the stack 
also cuts out the main gas valve in 
the event the stack should become 
clogged ; an increase of pressure in 
the stack equal to ™% in. water 
column is sufficient to actuate this 
switch. 

After the room is up to tempera- 
ture, the thermostat cuts off the gas 


cycle 
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to the burner. A furnacestat is pro 
vided to permit the fans to operate 
until the unit is cooled, after which 
time the 
turned off. 
again calls for 
repeated, 


fans are automatically 
When the 


heat, this cycle is 


thermostat 


The Engineering of the Applica- 
tion of Unit Heaters to Buildings 


In order to decide upon the most 
suitable application of unit heaters 
to a given building, it is necessary 
first, the heat loss 
second, the 
third, 
the location of the units with regard 


to determine, 
building ; 
number of units to pe 


from the 
used; 


to the plan of the building and with 
regard to height. 

The heat loss from the building is 
stand 
ard methods as stated in Tut 
ASHVE Guiwe. However, it will 
not do to assume that the tempera 
ture at the walls and especially that 
under the roof are the same as the 
desired temperature either at the 


of course determined by the 
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floor level or at the operators’ work- 
ing or breathing level. Experience 
seemed to indicate that for a given 
temperature at the working level, 
approximately 6 ft from the floor, 
the temperature under the roof for 
example was likely to be consider- 
ably lower when unit heaters, espe- 
cially the floor mounted type, were 
used than when suspended heaters 
or those without forced air circula- 
tion are used. For direct radiation 
heating, the heat losses can be pre- 
determined quite accurately by the 
use of factors published in THE 
ASHVE Gutpe and similar man- 
uals, but no publication known to 
the authors included the data de- 
sired, applying when floor mounted, 
forced circulation, direct fired heat- 
ers are used. 

Accordingly, it was decided to 
make temperature measurements in 
an actual industrial building of large 
size. This machine shop building 
is 400 ft long by 94 ft wide by 55 
ft high from the floor to the peak of 
the roof as shown in Fig. 9; 100-ft 
length of the building at the south 
end has a floor level approximately 
15 ft higher than the remaining por- 
tion of the building, and a space 
about 80 ft long by 20 ft wide at 
the southwest corner is enclosed and 
could not be entered during the 
tests. One gas-fired heater is lo- 
cated in the middle of each end of 
the building, and two heaters are 
located at approximately even spac- 
ing along the 400-ft east wall. Each 
of these floor-mounted heaters de- 
livers 12,000 cfm or a total of 
2,880,000 cu ft per hour ; the volume 
of the building is approximately 
1,343,000 cu ft, and in terms of 
building volume, the air is turned 
over a little more than two times 
hourly. This factor is largely re- 
sponsible for reducing the tempera- 
ture differentials between floor and 
ceiling. The heaters drawing air 
from the floor line deliver it to the 
room at a velocity of about 2000 
fpm, with an effective air carry 
across the entire width of the build- 
ing. The distance carry is deter- 
mined by the laws governing the 
dissipation of velocity of jets, which 
laws however are not very generally 
known. Among the factors affect- 
ing the carry are the size of the air 
stream, its initial velocity, its direc- 
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perature differential above the sur- 
rounding air, and the presence of 
obstructions, which may either block 
the stream or create eddy currents 
which cut down the effective throw. 
A low roof on the other hand may 
increase the throw over that in a 
high building. In our test, the two 
middle nozzles on the heaters were 
generally pointed toward the middle 
of the building or at right angle to 
the side walls, with the two end 
nozzles at a slight angle (approxi- 
mately 30 deg) away from the 
direction of discharge from the cen- 
tral nozzles. 

lor making the test, some means 
had to be provided for locating tem- 
perature sensitive elements at the 
various levels in the building. Of 
the various ideas suggested, such as 
telescopic means, towers, pulleys 


and strings, and balloons, after 
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eliminating those that were costly of 
that did not permit of immediate 
testing, the balloon method was de- 
cided upon. Light thread was fas- 
tened to hydrogen filled balloons, 
and thermometers were fastened to 
the string at a point just below the 
balloons, and at 10 ft intervals to 
the floor and at the breathing level 
about 5 ft from the floor. 

Five stations were located across 
the width of the building, approxi- 
mately 20 ft apart as shown in Fig. 
9, with balloons and string of ther- 
mometers at each. Eleven stations 
were located along the length of the 
building, the first 3 being at the 
middle of the 20-ft bays beginning 
at the north wall, and the remaining 
8 being at two-bay or 40-ft inter- 
vals. 

The procedure was to record the 
temperature at one station, then 
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tion (whether having an upward or 


ee Fig. 9—Sketch showing location of test stations in an industrial building, and average 
a downward component), its tem- 


temperatures at various locations 
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Table 3—Readings of Temperature in an Industrial Building 
(Refer to Fig. 9 for location of measuring stations) 





STATION LOCATION OF STATION LOCATION OF 
Cross THERMOMETERS Cross THERMOMETERS 
Section | A B * D E BeLtow Roor SECTION A B Cc D E BeLtow Roor 
79 so .688006CU78)—CO78 Ist below roof SO Sl M4 80 79 
80 8 680)—«678 2nd below roof &2 80. BI 78 r 
l 80 680) C76 3rd below roof 6 80 682)—C 78 t 
79 77 80 ith below roof 78 SO 7s r 
76 Sth below roof 74 r 
69 | 70 | 72 | 72 | 65 | Breathing level 78 | 72 | 72 | 70 | 74 leve 
74 | 82 | 82 | 80 | 79 | Ist below roof 80 | 82 | 83 | 80! 78 r 
82 | 78 | 78 2nd below roof 80 80 8O.| 78 r 
] 9 S2 Si 3rd below roof 7 sO SI 7a r 
74 | 79 | 82 ith below roof 78 | 79 | 73 ' 
74 5th below roof 75 r 
68 64 | 68 | 66 | 70 | Breathing level 79 | 72 +#70| 70 73 leve 
81 &2 &2 80 | 76 Ist below roof SO 85 s4 x2 1 elow 
80 | 78 | 80 | 76 | 2nd below roof 72 | 80) &2 80 | 2nd below 
) so. 6880)—COS8O 3rd below roof ” 75 80 80 ird below 
78 | 78 | 78 ith below roof 78 | 75 it elow 
76 Sih below roof 74 dt elow 
S1 7v 74 70 70 Breathing level 74 74 72 70 74 Breathing 
Note: All temperatures are in degrees Fahrenheit Outsid empera at ‘ W Te 
First thermometer was approximately 2 ft below roof; sex i was 10 low t} us 10 
} ' 


second, etc., at 10 ft intervals. Breathing level was 5 ft 


move to the next and do the same, 
until all stations in one cross-section 
of the building had been covered ; 
then move to the next cross-section 
along the length, read and record 
all temperatures at successive sta- 
tions in this cross-section; and re- 
peat until all cross-sections along 
the length had been covered. At 
each station, after allowing time for 
the thermometers to reach tempera 
ture equilibrium, one man pulled the 
balloons down and read the ther- 
mometers in rapid succession while 
another man recorded the tempera- 
tures. To make sure that the ther- 
mometer readings did not change 
while being pulled down, in_ the 
short time between leaving their 
positions and being read, a test of 
the time lag of the thermometers 
had previously been made. All of 
the thermometers on one suspended 
thread could be read in approxi- 
mately 15 sec, and the time lag of 
the thermometers was so much 
greater than this that the change in 
the reading while lowering was 
negligible. 

The hydrogen-filled balloons sup- 
porting the threads were about 15 
in. in diameter when inflated. With 
six thermometers attached, two bal- 
loons were required per thread or 
per station, as one balloon was not 
sufficient to support them ; however, 
with two balloons attached, if one 
burst from hitting some sharp pro- 
jection just below the roof, the 
other furnished sufficient buoyancy 
and resistance to falling, to give 
plenty of time to get to this particu- 
lar station and catch the ther- 
mometers before they reached the 
floor. 


The temperature marked at each 
location in Fig. 9 is the average of 
the readings at the various points 
along the length of the building. In 
Table 3 are given the tabulated 
measurements, from which the 
variations along the length of th 
building, and the influence on such 
variations of proximity to or dis 
tance from the heaters, can be 
judged. The outside temperature at 
the time of these tests was about 
36 F. It will be noted that from 
the breathing level up to a point 
just below the peak of the roof the 
increase of temperature averaged 
10.1 F. This gives a basis upon 
which the heat losses from a build- 
ing heated by floor mounted unit 
heaters can be calculated. 

The number of heaters required 
is then calculated from the capacity 
of a unit, which ranges from 750, 
000 to 1,500,000 Btu per hour. As 
to location, floor 
mounting is pre- 


ers in the middle discharging 
toward the walls increases th 
temperature along the walls, wher« 
it will do no good, but will increas 
the heat loss ; and also that it results 
in slightly less uniform temperatur 
distribution. If floor space is not 
available, the heaters can be sus 
pended from side walls or fron 
columns or roof trusses; in this case 
it is recommended that a return ait 
duct be run within a few feet of the 
floor so that the colder air is taken 
from this level 

Locating the heaters neat the 
walls simplifies venting. Since the 
init includes an exhauster, no stack 
is required, and often the flue nee 
merely be run through the wall, e» 
tended a few feet vertically 


weather capp d 


The Ri lation oT D rect / ire d 
Heaters to the Defense Proara 


Che large direct-fired unit heater 
in the present industrial situation 
assumes added importance becaus« 
First, heat for large projects can be 
furnished quickly second, a direct 
fired heating system can readily be 
expanded, as building extensions 
become necessary, simply by 
creasing the number of units, wit! 
out requiring expansion of a central 
plant. Third, not only is less labor 
and material required than in othet 
heating systems, but the engineer 
ing required is less complicated, 
which is a great advantage at pres 
ent when engineers are scarce 

To illustrate these points and 
their relationship to national defens« 
a typical example is cited 


\ large machine shop, built for 





ferred wherever 
it is feasible ; and 
while the heaters 
can either be lo- 
cated along the 
walls discharging 
inward toward 
the middle of a 
wide building, or 
near the middle 
discharging out- 














ward toward the 
walls, the former 











is preferred. Al- one 

though no exact Orvents Burs 

comparative tests } > 

have been made, af Tm —— 

have | r- a 

it is judged that Pecan: Boos ns 

placing the heat- Fig. 10—Plan of ordnance plant, showing location of heaters 
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the U. S. Naval Ordnance, was 
heated by twenty-two 1,000,000 Btu 
gas-fired units (Fig. 10). The shop 
was enlarged to an area about six 
times the original plan with a total 
hourly heat loss of about 80,000,000 
Btu. The heating plant was easily 
expanded to meet the new condition 
by simply adding 58 more units. 

Thus the advent of the direct- 
fired unit heater adapted to either 
gas or oil firing is particularly timely 
with reference to the national de 
fense program. 





Method of Choosing Location of, 
Financing and Conducting 
Meetings of the Society 


Resolved: That inasmuch as the 
Annual and Semi-Annual Meet 
ings of the Society come under the 
jurisdiction of the Council, the foi 
lowing rules governing the han 
dling of such meetings be adopted 
by the Council and published in the 
JouRNAL of the Society at least 
twice during every year, preferably 
just prior to each meeting. 


1—The Council will select the city in 
which the Annual or Semi-Annual Meet 
ing is to be held, giving due considera 
tion to the invitations received from 
Chapters or members as well as to the 
idvisability of so distributing those meet 
ings as to make them of the greatest ad 
vantage to the general membership, and 
to reduce as far as possible the expense 
of members attending 


2—That an appropriation be made to 
cover the entertainment or local ex 
penses, incurred in connection with the 
meeting not exceeding $500.00, the reg 
ular meeting expense to be taken care of 
by the General Fund of the Society in 
the regular way 


That no registration fee or com 
pulsory obligations of any nature be im 
posed on members or guests 


i—That the purchase of tickets for 
banquets or for any other form of en 
tertainment that may be provided be en 
tirely voluntary. 

5—That the grouping of features and 
the sale of tickets for group features be 
discouraged. 


6—That the raising of funds from 
manufacturers of heating apparatus be 
discouraged. 

7—That the display of samples, or of 
literature, advertising the product of any 
manufacturer in any way, shape or form, 
be not permitted at the booths, registra- 
tion desk, or in or about the meetings. 


8—That the distribution of trade pa- 
pers be entirely at the discretion of the 
committee in charge. 


9—That the local Chapter or local 
members be empowered to form a Gen 
eral Committee with such sub-committees 
as may be required to handle the details 
of transportation, hotel accommodations, 
entertainment, finance, etc., and that this 
General Committee be requested to con- 
fer frequently with the Council, through 
the Secretary of the Society, and to make 
frequent reports on progress in connec- 
tion with the various matters being han- 
dled by them. 

10—-That the arrangements of elabor 
ate and costly entertainment features be 
discouraged. 

Adopted at Council Meeting, January 
29, 1926. 

















Philadelphia Meeting Opens : 


Members of the Society in Phila- 
delphia are ready for an influx of 
visitors for the Society's 48th An 
nual Meeting to be held the week 
of January 26 at the Bellevue- 
Stratford Hotel. 
pected from all parts of the United 
States and Canada for this four-day 
meeting. The Council of the So 


Visitors are ex 


ciety will get an early start and 
many of the technical committees 
will hold sessions in advance of the 
general meeting. 


M. I. Blankin, general chairman 
of arrangements, announces that 
the program will include a series of 
technical sessions on subjects de- 
veloped through Society research 
and at cooperating institutions, 
many of which have definitely con- 
tributed to the emergency program 
now under way. A special business 
session for members only will be 
opened by Pres. W. L. Fleisher at 
the Bellevue-Stratford Hotel at 
9:30 a.m., January 26 and there 
will be 5 technical sessions, and a 
joint session with the National 
Warm Atr Heating and Air Con- 
ditioning Association. 

Representatives of the Society's 
31 Chapters will be in attendance 
and a Chapter Delegates Confer 
ence will be held on Monday eve 
ning with E. K. Campbell presid 


ing. 


eM oARANT 


all UH " 
PET eet, ME 


Carpenters Hall 





Special entertainment events will 
be climaxed by the annual banquet 
on Wednesday evening in the 
grand ballroom of the Bellevue 
Stratford. 

The fourth award of the F. Paul 
\nderson Medal will be made to 
as et. BS 
Emeritus at A. and M. College of 
Texas and past president of the 


ASHVE. The medal will be pre 


Giesecke, Professot 





Liberty Bell 





sented by Thornton Lewis, past 
president ot the Society. The pres 
entation of the Past President's 
emblem to W. L. Fleisher will be 
made by W. H. Driscoll, also past 
president of the Society. 

Provision has been made for spe 
cial features for the ladies, and 
visiting members will also find a 
series of interesting inspection trips 
planned for them. 

The week of January 26 will be 
heating, ventilating and air condi 
tioning week in Philadelphia as the 
28th Annual Convention of the Na 
tional Warm Air Heating and At 
Conditioning Association will con 
Franklin 


vene at the Benjamin 


Hotel. 

The detailed programs of | the 
events for the week and the list of 
exhibitors at the 7th International 
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Independence Hall 


Heating and Ventilating Exposition 
at the Commercial Museum will be 
found on pp. 41-54. 


DRISCOLL ADDRESSES 
MASSACHUSETTS MEETING 


November 18, 1041. Pres. J. W. 
Brinton called the regular meeting 
of the Massachusetts Chapter to or 
der at the Massachusetts Institute 
of Technology, Cambridge, with 45 
members and guests present. 

He called attention to a letter re- 
ceived from the Office of Production 
Management in Washington, D. C., 
asking for applications from engi- 
neers who could help in their pro- 
gram. 

D. j. Edwards, after discussing 
the social evening planned for De- 
cember, announced that Stuart 
Rogers would be the speaker at the 
January meeting. 

W. T. Jones, past president of 
the Society, introduced W. H. Dris- 
coll, Syracuse, N. Y., another past 
president of the ASH VE, who gave 
an excellent talk covering some of 
the history of the Society. He then 
spoke on the practices in heating 
and ventilating during which the 
square foot was amputated. His 
talk created considerable discussion, 
and a rising yote of thanks was ex- 
tended to Mr. Driscoll. The meet- 
ing adjourned@at 10:00 p. m. 





Wm 





Penn House 


OKLAHOMA REPORTS ON 
MEETINGS 


J. H. Carnahan, secretary of the 
Oklahoma Chapter of the Society, 
reports great satisfaction with the 
interest in chapter meetings this sea 
son, reporting an average attend 
ance of 30 at each meeting 

\t the meeting held October 20, 
Dr. F. E. Giesecke gave an inte 
esting resume of the research activi 


ties and data on hot water flow and 


piping, which developed into a dis 
cussion on panel heating 

At the November 17 meeting, \W 
©. Bynum, Dallas, Tex., presented 
a talk on the subject of the applica 
tion of refrigeration equipment to 
blast furnaces to increase their out 
put and improve the quality of th 
product. He also gave a rather com 
plete discussion of a conduit air con 
ditioning system in its application 
in a new 33-story office building 
now under construction in Dallas 

Mr. Carnahan announced that 
tentative arrangements were made 
for talks on mechanical equipment 
and a tour of Inspec tion of the Will 
Rogers Bombardment Base for the 
December meeting, and for the Jan 
uary meeting, members of the Okla 
homa Natural Gas Co. will present 
the subject of gas combustion, 
burner and draft adjustments, boiler, 
furnace and other heating apparatus 
installations and service suggestions 
and related data. He also an 
nounced that it was planned to have 
a man from the American Gas As 
socution give a talk on the tests 
required for the approval by AGA 


and why these tests are necessary 
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JOHN JAMES ON RESEARCH 
17 AANSAS CIT) 


lat meeting of the s 


the Kansas ( ity ( ipter 
Hotel President, with Pres. Gi 
Nottberg presiding , ?] ; 


in attendance 


Due to the death ot | \ é 
and the leparture otf Roger | 
bell from the city, a ange 
cers was necessital l ai Live 


lowing are serving the cl 


Following a re] ' ( 
urer, an asso e Socw ( 
chapter was suggest \ 
Kitches Set 
Stephen e terme , 

nN 5 it w 
lv agreed Presicl ; 
should = ac is pre 
throug his Wid 
skill, he \\ uld f r ‘ 
hrough anv bottleneck 

President Nottberg. after 
husiness discussion, introduced | 
James, New Yorl N. 
secretary of th \SH\] 
spoke on the researcl trem 
heating, ventilati yr al i | 
tioning. He discussed the 1 
trends toward the establishment 
a more unitorm comitor;rt ind he lt 
standard for various types of « 
vironments, and explain da lal 


torv tec! nique for measuring 
adjustments made by the 
hody when a person passes suddet 
between two environments 
widely different heat properties 
Mr James further spoke on the 
evaluation of fundamental engineet 
ing data obtained from caretu 
planned research programs tor mor 


accurately determining propel eal 


ing and cooling loads. He also pre 
sented new data covering the ther 
modynamic properties of moist ait 
and the heat flow throug! walls 
roofs, basement floors, glass blocks 
and various types of window apput 


tenances 
Mr. Tames presented his material 
with slides and the subject was ol 


great interest to the chapter \ 
cording to Secretary Dean’s report 


this was one ot the fines 


t meetings 


ever held by the chapter 
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THE ENGINEER'S 
IMPORTANCE DISCUSSED AT 
ONTARIO 


December 1, 1941. With 55 mem- 
bers and guests in attendance, Pres. 
C. Tasker called the regular meet 
ing of the Ontario Chapter to order 
at the Royal York Hotel, Toronto. 

Following dinner President 
Tasker announced the 48th Annual 
Meeting of the Society to be held 
in Philadelphia, Pa., January 26- 
29, 1942. 

He then called upon V. J. Jenkin 
son, who introduced M. C. Lazier, 
the guest of the evening. Mr. Laz- 
ier spoke on The Engineer, giving 
an inspirational address on the place 
of the engineer in the world of to 
day, and what is more important, 
the world of tomorrow. 

EK. R. Gauley extended to Mr. 
lazier, on behalf of the Chapter, 
their deep appreciation for the 
splendid address. 

Mr. Jenkinson called attention to 
the January chapter meeting, stat- 
ing that the program would be espe 
cially designed for the heating 
industry. He announced that Gor 
don Hill will speak on warm air 
heating as applied to the war effort, 
and J. P. Fitzsimons will speak on 
steam heating as applied to the war 
effort. Mr. Gauley will also address 
the January meeting on the benefits 
derived from the Society. Mr. 
Jenkinson urged each member to 
bring a guest to this meeting. 


WASHINGTON, D. C., HEARS 
SUBJECT FOR DEFENSE 
INDUSTRIES 


November 12, 1941. The regular 
meeting of the Washington, D. C., 
Chapter was attended by 45 mem- 
bers and guests, and was held at 
the Dodge Hotel. Following dinner 
the. business meeting was held in 
the Garden House, with Pres. F. A. 
Leser presiding. 

The minutes of the 
meeting were approved as read, and 
the Secretary made an appeal for 
engineering talent, needed for the 
Office of Production Management. 

K. F. Baldwin submitted the 
treasurer's report, which was fol- 
lowed by a report on the activity of 
the membership committee by J. H. 
Fogg, chairman. I. M. Day, chair- 


October 
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man of the entertainment commit- 
tee, described a proposed ladies’ 
night, and after some discussion it 
was agreed to hold such an affair. 

The speaker of the evening. J. R. 


Vernon, was then introduced. He 


gave an interesting talk on auto- 
matic temperature and humidity 
control for the Defense Industries. 
After a short period of questions 
and discussion the meeting § ad- 
journed at 10:00 p. m., according 
to F. M. Thuney, secretary of the 
chapter. 


NEW YORK CHAPTER 
AWARDS DEFENSE STAMPS 


The annual Christmas party held 
by the New York Chapter of the So 
ciety on the evening of December 
15, at the Building Trades Club, 
New York, was turned into a de- 
fense party which was greatly en- 
joyed by 150 members, their wives 
and friends. Pres. Joe Wheeler, Jr. 
called on W. L. Fleisher, president 
of the Society, who welcomed the 
members, and during the excellent 
dinner there was much hilarity re- 
sulting from the actions of an “an- 
noying” waiter. 

Those present were entertained 
by a magician, an exhibition of 
roller skating, a memory expert 
A program 


and a quiz program. 
given, 


of motion pictures was 
which included films on U. S. De- 
fense, the training of West Point 
cadets, a scenic film of Sun Valley, 
and a sports film. Throughout the 
evening dancing was enjoyed by 
many. 

Instead of awarding prizes the 
entertainment committee, headed 
by R. C. Bonthron, had arranged 
to award the winner of the various 


Buying Defense Stamps for 
New York Chapter Christ- 
mas Party. Left to Right: 
Joe Wheeler, Jr., President, 
New York Chapter 
ASHVE; Albert Goldman, 
Postmaster, City of New 
York; R. C. Bonthron, 
Chairman, Entertainment 
Committee, A. V. Hutch- 
inson Secretary ASHVE; 
Harry H. Bond, Vice-Presi- 
dent, New York Chapter 
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games a book of Defense Stamps in 
units of $1.00, $2.00, $3.00 and 
$5.00. This made a good start on a 
book of $18.75 in Defense Savings 
Stamps and the recipients weie 
urged to complete the book. 

This plan when presented to t 
Postmaster of New York City bL, 
the Officers of the New York Chap 
ter, was received with enthusiasm 
and many organizations will te im 
vited to adopt the plan whic. was 
proposed by Messrs. Bontaron, 
Bond and Wheeler. 

The accompanying picture s: ows 
the New York Chapter Officers 
purchasing Defense Stamps for the 
Christmas party from Albert Gol 
man, postmaster of New York 
City. 

November 17, 1941. The wentil, 
meeting was called to order Ly 
Pres. Joe Wheeler, Jr., follow 
ing dinner at the Building ‘lrades 
Club. 

A letter from A. J. Offner, mem 
ber of the Society’s Council, was 
read, calling attention to the 1944 
Annual Meeting of the Society as 
being the 50th anniversary of the 
Society. He pointed out that since 
the first meeting of the Society was 
held in New York, and in view of 
the fact that the 1944 meeting is 
scheduled to include an Exposition 
as well, a motion was offered by 
H. H. Bond, seconded by E. J]. 
Ritchie, to extend an invitation to 
the Society to hold its 1944 meet 
ing in New York. The motion was 
unanimously carried. 

C. S. Pabst, chairman of the 
nominating committee, offered Mr. 
Wheeler as delegate and Mr. Bond 
as alternate to serve on the Nom 
inating Committee of the Society to 
represent the New York Charter at 
the Philadelphia Annual Meet'ne 


KEEP THEM FLYING BY BUYING 








of the Society in January 1942. The 
motion of O. O. Oaks that the nom- 
inations be closed and accepted as 
reported was seconded by Mr. Ol 
son and carried by a vote of the 
membership. 

The report of the nominating 
committee by Mr. Ryan was en- 
thusiastically received, and the 
names of 20 new members were 
read and referred to the Board of 
Governors to be passed on and re 
ferred to the membership at the 
next chapter meeting. 

The secretary then read a letter 
from C. E. Holmes Placement 
Officer of the Office of Production 
Management in Washington, who 
requested the Chapter’s cooperation 
in recruiting personnel for the 


Defense eff rt. 


At the conclusion of the business 
session, President \\ heeler intro 
duced the speaker, J. M. Dalla 
Valle, New York State Department 
of Industrial Hygiene, who spoke 
on ventilation and exhaust in indus 
try. Mr. Dalla Valle’s address was 
exceptionally well received. His 
manner of presentation on this sub 
ject brought out a great deal of in 
teresting comment. 


WEATHER BUREAU EXPERT 
ADDRESSES WESTERN 
MICHIGAN 


Vovemby ril0O, 194! The Novem 
ber meeting of the Western Michi 


gan Chapter was held at the 


Burdick Hotel, Kalamazoo, Micl 
, 
with 30 members and guests at 
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tending Lhe meeting was lhe 
order by Pres. \\ GC . lic 
and the ()ctober minut WeTe re 


ind approved 


he president ther turner 

‘ \\ . 
meeting over to ( WWarrel ( 
president, who introduced Paul 
lohnson, head of the | S. Weather 
Bureau in Grand Rapids, who gave 
i very interesting talk on new 1d 
n meteorology He answered 


; 


merous qu SUIOnIS alld l ra ( 


discussion followed 


r. D. Stafford then reported 


he plans | r the next ipter meet 
] } ‘ ‘ | 1] « 

ny, Whit ec stated were Vt 1 
der way He announced 1 Ly 
M. B. Ferderber, Fellow of Depart 
ment of Hvygien l niver 
Pittsburgh Medical School, would 
be the guest speaker and would tall 
on research tor att | 
‘ , oe Foe 
treaimen 0 aqaiseast 

( Dn) motion ol \ ice bre ent 
Warren and seconded by Mr. \ 
Conner the meeting was thet 


journed 


GEORGIA TECH RESEARCH 
DISCUSSED AT ATLANTA 


Vovember 4, 1041 Che regul 
monthly meeting of — th \tlant 
Chapter was held at the \tlanta 
Biltmore Hotel, and was attended 
by 29 members and gu 
Pres. S. W. Boyd presiding 

Following the reading of the 
utes of the previous meeting, W ic] 
were approved as read, F. L. Las 
ter, chair1 ian of the codes commit 
tee, reported that the Atlanta heat 
ing code was now complete and 


available for distribution 


C. L. Templin, chairman of thi 
nominating committee, offered thy 
following nominees as officers for 


1942: President—lL.. F. Kent 
President—A. H. Kocl Secretar) 
F. | lLaseter Treasure) \l \I 
Crout. President Boyd then an 
nounced that these nominees, as we 
as any others that nught be place 
before the Chapter, would be voted 
upon at the next meeting of the 
Chapter 


; 


President Bovd then announce 
that the delegate to the Annual 
Meeting in Philadelphia would be 
selected by the incoming officers 
next mont! He also pointed out 
that from a notice from the head 
tl 


quarters office it was noted that 


initiation and dues for chapter mem 


= 
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bership are not subject to the new 
Revenue Act on Society dues. 

A letter from the Office of Pro- 
duction Management in Washing- 
ton, D. C., regarding the need for 
technically trained men to act as 
staff experts in various fields of pro- 
duction activities under the OPM, 
was then read, and anyone inter- 
ested was requested to contact the 
secretary for further information. 

As a special feature of the meet- 
ing, President Boyd introduced H. 
King McCain, a member of the So- 
ciety’s Committee on Research, who 
gave the chapter a preview of the 
technical paper covering the recent 
attic fan test conducted by Georgia 
Tech. The paper was prepared by 
W. A. Hinton and A. F. Poor. Mr. 
McCain introduced Dr. Weber of 
Georgia Tech and Mr. Poor, a for- 
mer student, both of whom did con- 
siderable work on this test. A mo- 
tion was made by Mr. Kent that 
the chapter go on record as having 
full confidence in the chapter’s re- 
search committee to enable them to 
study and comment on this technical 
paper. The motion was seconded 
and carried unanimously. 

W. M. Garrard, a member of the 
Atlanta Chapter, was introduced as 
the main speaker of the evening, 
and spoke on the subject of air dis- 
tribution. He gave a very interest- 
ing and thorough presentation on 
the general subject of air distribu- 
tion, covering the problems in- 
volved as well as methods available 
for meeting these problems. He also 
commented on the various types of 
grilles available, the characteristics 
of each and their most widely used 
applications. He brought out the 
point that by the proper application 
of grilles, noticeable drafts could be 
avoided, more even temperature dis- 
tribution obtained, and objection 
able noises eliminated. 

Considerable discussion followed, 
and according to Secretary Koch's 
report, the entire meeting was con 
ducted by members of the local 
chapter and considerable interest in 
the subject was aroused by the pro 
gram. There being no further busi 
ness the meeting was adjourned at 
10:45 p. m. 


SOUTHERN CALIFORNIA 
MEMBERS MEET 


November 5, roqr. The regular 
meeting of the Southern California 
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Chapter of the Society was held at 
Eatons Chicken House, Los An- 
geles, with 55 members and guests 
in attendance. 

After dinner the meeting was 
called to order by Pres. A. J. Hess, 
and the minutes of the previous 
meeting were read and approved. It 
was reported that 30 listings had 
been obtained for the directory and 
at least that many more were ex- 
pected during the next month. 
President Hess stated that a student 
section of the local chapter was to 
be formed for the purpose of as- 
sisting young engineers in heating, 
ventilating and air conditioning, 
and promoting a closer relationship 
between the engineering profession 
and the Society. 

At the conclusion of the business 
session W. C. McHenery spoke on 
the subject of the application and 
installation of the sterilamp in air 
ducts, and a general coverage of 
the treatment of air and reduction 
of organisms, which he illustrated 
with sound film. As reported by 
Leo Hungerford, secretary of the 
Chapter, this proved such an inter- 
esting subject that the meeting con 
tinued an hour longer than usual, 
with many questions asked during 
the discussion. 


HENRY GOMBERS, LIFE 
MEMBER, DIES AT 81 


A Life Member of the Society, 
Henry B. Gombers, secretary 
emeritus of the Heating, Piping 
and Air Conditioning Contractors 
National Association, died at the 
age of 8&1 on December 22, at 
Orange, N. J. For more than 30 
years he had actively served the in 
dustry, and a host of friends at 
tended funeral services at East 
Orange, N. J., on Wednesday, 
December 24. 

Mr. Gombers was born in 
Brooklyn, N. Y., January 21, 1860, 
the son of Joseph Alexander and 
Susan Wickes Gombers, and _at- 
tended the public schools of that 
borough. 

His first business experience was 
in the office of the great printing 
press establishment of R. Hoe and 
Co... New York. In 1877, Mr. 
(combers, having a desire to go into 
Wall Street. made an engagement 
with the banking house of Charles 
H. Welling and Son and soon be- 
came interested in the firm of W. 
B. Welling. He retained his in- 








Henry B. Gombers 


terest in this firm until 1883, when 
he became one of the charter mem- 
bers of the National Petroleum 
Exchange, which, after consolida- 
tion with the New York Mining 
Exchange, was succeeded by the 
New York Consolidated Stock and 
Petroleum Exchange. 

On January 29, 1885 he married 
Elizabeth Jaredine Southmayd and 
they took up their residence in East 
Orange, N. J., in 1886, where they 
lived throughout the rest of their 
lives, celebrating their fiftieth wed 
ding anniversary there in 1935. 
Mrs. Gombers died January 24, 
1936. 

Mr. Gombers, in 1887, accepted 
the position of cashier and office 
manager for the banking firm of 
Fox, Leonard and Co., of which 
firm, Jesse R. Grant, son of the late 
General U. S. Grant, was a mem 
ber. In 1890 he left the firm of 
Fox, Leonard and Co. to transact 
a stock brokerage business on his 
own account, in which business he 
remained until the Heating, Piping 
and Air Conditioning Contractors 
National Association, then known 
as the National Association of Mas- 
ter Steamvand Hot Water Fitters, 
sought him as its secretary, April 
8, 1897. 

After 33 years of service Mr. 
Gombers retired from active duty 
in 1930 and was elected secretary 
emeritus by the Board of Directors 
of the HPACCNA. The New York 
City association of the HPACCNA 
also elected him secretary emeritus 
in the same year. 

Retirement did not mean that he 
lost touch with the industry for he 
was a regular attendant at all the 
annual conventions and in Tune 
1941. made the trip to San Fran- 
cisco and return by airxso that he 
Cpl b® present at the annual con- 
yéention. 

Upon his retirement he was 
elected an honorary member of the 
Eastern Trade Golf Association, 
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the American Trade Association 
Executives, and the Trade Associa- 
tion Executives in New York City 
following long periods of active 
membership in these organizations. 
He was a charter member of the 
American Trade Association Exec- 
utives and throughout his career, 
worked for the upbuilding of the 
trade association movement. His 
many friends have lost a good 
friend. 

W. C. OKE DIES IN TORONTO 

William Charles Oke, a member 
of the Society since 1934, died sud- 
denly of a heart attack at his home 
in Toronto, Ont., on November 18, 
1941, 

Mr. Oke was born March 18, 
1908 at London, Ont., and at- 
tended elementary and _ secondary 
schools in London, with four years 
at the London Technical School. 
In 1925 he was employed by the 
Carrier Engineering Corp., New- 
ark, N. J., for a period of five 
years, working in the various East- 
ern States. During this time he 
spent considerable time on prelim- 
inary work on the air conditioning 
system in the Capitol in Washing- 
ton, D. C. 

In 1930 he returned to Canada 
where he became associated with 
Sheldons, Ltd., Galt, Ont. Later 
he went to their Toronto office 
where he worked until 1937. Dur- 
ing this time he designed the in- 
stallation of a large number of air 
conditioning systems in theaters 
across Canada. He was one of the 
most experienced engineers in this 
field in this district, and in 1937 he 
was emploved by Weathermakers 
Canada Ltd., Toronto, which af- 
forded him an opportunity to again 
associate himself with his manv 
friends at the Carrier Corp. He re 
mained with them until his death. 

Mr. Oke had a large circle of 
friends in the air conditioning in- 
dustry. and was particularly well 
liked among all those with whom 


he worked as he had the happy fac- 
ulty of cultivating friendship. He 
was a member of the Professional 
Engineers and of the Canadian Air 
Conditioning and Refrigerating In- 
stitute, and was always an active 
member in the Toronto Chapter of 
the ASHVE. 

Mr. Oke is survived by his 
widow, Grace Luck Oke and son 
William, Jr., to whom the Officers 
and Council of the AMERICAN So 
CIETY OF HEATING AND VENTILA1 
ING ENGINEERS extend their sin- 
cere and heartfelt sympathy. His 
loss will be keenly felt by all with 
whom he associated. 


DEATH OF E. B. GORDON, JR., 
LIFE MEMBER 


Word has just been received of 
the death of Edward B. Gordon, 
Jr., Minneapolis, Minn. Mr. Gor 
don, a Life Member of the Society, 
was born February 15, 1874 at 
lynn, Mass., where he received his 
early education. He was gradu 
ated from the Massachusetts Insti 
tute of Technology, Cambridge, in 
1906 with a degree of S.B. in me 
chanical engineering. 

He spent two years as draftsman 
with the Paul System Co., Boston, 
and in 1898 joined the staff of the 
\. B. Franklin Co., as draftsman 
and estimator. He then went with 
the National Steam Economizer 
Co., Springfield, Mass., and in 
1900 was transferred to their Nor 


wich. Conn. office, as foreman of 


erecting feed water heaters and fan 
work, and as superintendent of con 
struction. 

He was also connected with the 
Ross and Seabury Co., Boston as 
draftsman and estimator, and in 
1903 became associated with the 
Consolidated Engineering Co., Chi 
cago, where he remained for some 
vears as superintendent of con 
struction, engaged in vacuum heat 
ing. temperature regulation and 
power plant design. 


He later joined the Charles | 
Pillsbury Co., St. Paul, Minn. He 
became Vice-President of the Pills 
bury Engineering Co., Minneapolis, 
in 1931, becoming President of the 
company in 1932, a position whic! 
he held until his death 

Mr. Gordon served as secretary 
of the Minnesota Chapter of the 
Society in 1926. The Officers and 
Council of the AMERICAN SOCIETY 
oF HEATING AND VENTILATIN¢ 
I;NGINEERS extend their = sincere 
sympathy to his family 


HOMER R. LINN PASSES 


The many friends of Homer R 
Linn, a member of the Society for 
26 years will learn of his recent 
death with regret. Mr. Linn was 
born on January 9, 1873 at Byron 
Ill 2 where he received his early 
education He attended the Uni 


versity of Illinois and received a 
degree in mechanical engineering 1 
1896 

For a number of vears Mr. Linn 
was General Sales Manager for th« 
Kawneer Mfg. Co., Niles, Mich. In 
1917 he became industrial engineer 
for the American Radiator Co.., 
Chicago, and in 1926 became engi 
neer of the Western Executive Of 
fice of the company, where he r 
mained until 1935. Since then lh 
maintained a consulting engineer 
ing service under the name of 
Brooke and Linn, with offices in 
Chicago. 

Mr. Linn was also a member of 
the American Oil Burner Associ 
ation and a member of the Commit 
tee of Ten, Coal and Heating Indus 
tries He served on the Board of 
Governors of the Illinois Chapter of 
the ASHVE in 1922-23. was vice 
president in 1924 and hecame its 
president in 1925 

The Officers and Council of the 
AMERICAN Society OF HEATING 
AND VENTILATING ENGINEERS ex 
tend their deepest sympathy to his 


family who survive 
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The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for mem- 
bership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants and their refer- 
ences shall be printed in the next issue of the Journat of the Society or sent to the members in other approved manner as ordered 
by the Council. When replies are received from references, the Candidate’s application shall be submitted to and acted upon by the 
Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assigned his 
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grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the past month 


oo 
~~ 


Members are requested to scrutinize the list with care. 


applications for membership have been received and the names of these men and their sponsors are published in the following list. 
The Committee on Admission and Advancement, and in turn, the 


Council, urge the members to assume their share of responsibility of receiving these candidates into membership by advising the 


Secretary promptly of any whose eligibility for membership is in any way questioned. 
All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 


duty of every member to promote. 


Unless objection is made by some member by January 15, 1942, these candidates will be balloted upon by the Council. 


Those 


elected to membership will be notified by the Secretary immediately after election. 


CANDIDATES 


\NpDERSON, Cart G., Mech. Engr., Armour Research Foundation, 
Chicago, Il. 
Beacu, Ratpu L., 
Atlanta, Ga. 
Bewrer, WILLIAM H., Jr., Htg. & Air Cond. Engr., Behrer Nason 
Co., Mineola, L. I., N. Y. 

CLARK, ALLAN M., Sales Engr., Canadian Blower & Forge Co., 
Ltd., Toronto, Ont., Canada. 

GinzpurG, Nicota, Designer & Draftsman, The Pusey & Jones 
Corp., Wilmington, Del. 

Jounson, Raymonp L., Research Engr., Young Radiator Co., 
Racine, Wis. 

KIMMELL, Puittip M., Asst. Mech. Engr., Eastman Kodak Co., 
Kodak Park, Rochester, N. Y. (Advancement) 

LAwreNce, Lewis F., Jr., Branch Mgr., Minneapolis-Honeywell 
Regulator Co., Atlanta, Ga. (Advancement) 

Lupwic, Wituts D., Contract Engr., York Ice Machinery Corp., 
Atlanta, Ga. 
McKay, A cpert W., 

Macon, Ga. 
McKernan, Gorpvon §S., Secy.-Treas., Reg. H. 
ronto, Ont., Canada. 
Metton, Howarp E., Manager, Howard E. Melton, Inc., Okla 
homa City, Okla. 
Nortu, SAMUEL L., 


Branch Mgr., York Ice Machinery Corp., 


Secy.-Treas., Conditioned Air, Inc., 


Steen Ltd., To 


Partner, North Bros., Atlanta, Ga. 


Orts, Joun G., Sales Engr., York Ice Machinery Corp., At 
lanta, Ga. 

Pinter, Josepu L., Owner, Joseph L. Pinter & Co., Morristown, 
N. J. 

PoWLesLAND, Joun W., Sales Engr., Canadian Sirocco Co., Ltd., 
Toronto, Ont., Canada. 
Setpen, Kart W. Jr., Dist. Repr., Minneapolis-Honeywell Regu- 
lator Co., Charlotte, N. C. 
Sure, A. C., Tech. Dir., U. S. 
ton, D. C. 

Simms, HerMan, Draftsman,’ York Ice 
lanta, Ga. 

STRAIN, ANDREW J., Sales Mgr., The Consumers’ Gas Co. of 
Toronto, Toronto, Ont., Canada. 

Wittrams, Donatp D., Htg. Ener., lowa-Nebraska Light & 
Power Co., Lincoln, Nebr. (.4dvancement) 

Witson, James, Service Engr., Darling Bros. Ltd., Montreal, 
Que., Canada. 


Housing Authority, Washing 


Machinery Corp., At 





REFERENCES 
Proposers Seconders 
J. J. Aeberly J. J. Haines 
W. A. Kuechenberg L. L. Narowetz, Jr. 
S. W. Boyd M. M. Crout 
J. R. Hertzler H. K. McCain 
Arthur Ritter H. R. Denny 


E. A. Bennett R. R. Ferguson 
V. J. Jenkinson M. S. Woollard 
H. H. Angus H. R. Roth 

A. J. Offner John. James 

F. B. Rowley J. V. Foa (Non-member) 
F. M. Young 

F. H. E. Weil 

Quentin Treadway 


W. T. Miller 


M. F. May 

W. A. Minkler 
R. P. Cook 

L. W. Leonhard 


\. H. Koch C. E. Johnson 
W. J. McKinney C. L. Templin 
S. W. Boyd M. M. Crout 
J. R. Hertzler H. K. McCain 
S. W. Boyd H. K. McCain 
M. M. Crout C. L. Templin 
J. P. Fitzsimons A. M. Dion 
H. R. Roth R. W. Bayles 
\. R. Morin E. F. Dawson 
J. H. Carnahan FE. W. Gray 
C. L. Templin L. L. Barnes 
\. H. Koch L. F. Lawrence, Jr 
S. W. Boyd M. M. Crout 
J. R. Hertzler H. K. McCain 
Herbert Curtis T. W. Reynolds 
QO. L. Maddux D. F. Parker 
H. R. Roth S. A. Jennings 
J. P. Fitzsimens C. W. Gordon 
\. H. Koch H. H. Hill 
Arvin Page W. B. Hodge 
T. H. Urdahl \. L. Jaros 
C.-E. A. Winslow G. L. Eadie 

S. W. Boyd M. M. Crout 
J. R. Hertzler H. K. McCain 
V. J. Jenkinson D. O. Price 
Rn. F. Allsop R. W. Bayles 
H. W. Stanton C. E. Wiser 
Frederick Organ K. T. Davis 
W. J. Armstrong R. R. Noyes 
C. W. Johnson A. M. Peart 











In the past issues of the JourNnaL of the Society the names of the following men were listed as Candidates for Membership. The 
membership grade of each Candidate has been assigned by the Committee on Adiaission and Advancement and balloted upon by the 


Council. 
ing list of candidates elected: 
MEMBERS 

Davis, Tetrorp R., Mech. Engr., Indianapolis Power & Light 
Co., Indianapolis, Ind. 

Eaton, WitttAM G. M., Engr., Pease Foundry Co. Ltd., Toronto, 
Ont., Canada. (Advancement) 

Hype, Dayton F., Vice-Pres., D. F. 
Louis, Mo. 

LAvorRGNA, Micuaet L., Sales Engr., L. J. Mueller Furnace Co., 
Milwaukee, Wis. (Advancement) 

MARSHALL, Orvitte D., Mfrs. Agent, Grand 
(Advancement ) 

Pererson, Wa rer E., Design Engr., Sanderson & Porter, Chi- 
cago, Il. 

SuHerrietp, RaymMonp A., Owner, Air Conditioning Engineering 
Co., Cambridge, Mass. (Reinstatement) 

STEPHENSON, Kiser A., Secy.-Treas., Stephenson Co., Atlanta, 
Ga. (Advancement) 

WATERFALL, WALLACE, Director of Research Engrg., The Celo- 
tex Corp., Chicago, Il. 

Wetts, Donatp E., Sales Repr., Globe Machinery & Supply 
Co. Des Moines, la. 

ASSOCIATES 

Gates, Avsert S. Jr., Assoc. Engr. (Naval Architect) Bureau 

of Ships, Washington, D. C. 


Edwards Heating Co., St. 


Rapids, Mich. 
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We are now instructed by the Council to post herewith, as required by Art. B-III, Sec. 8, of the By-Laws, the follow- 


Gripson, J. Harry, General Megr., Northwest Stove & Furnace 
Works, Inc., Portland, Ore. 

Joyce, James J., Branch Mer., The Powers Regulator Co., New 
Orleans, La. 

Netson, Axer A., Chief Engr., Federal Reserve 
North Kansas City, Mo. 

NICHOLSON, STERLING J., Owner, Nicholson Inc., Durham, N. C. 

Ristey, Georce H., Branch Megr., Cole Sullivan Engineering Co., 
Portland, Ore. 

Roacn, Epwin R., Htg. & Vtg. Engr., Baskervill & Son, Rich- 
mond, Va. 

SrrorHer, WILiraAM E., 
Co., Atlanta, Ga. 

Situ, Georce F., Supervising Engr., Pinner, Middlesex, Eng- 
land. 


3Zank Bldg., 


Construction Engr., Barge-Thompson 


JUNIORS 
Houck, Rosert C., Engr., Kimble Glass Co., Vineland, N. J. 
Rosas, Mitton L., Sales Engr., 514 Wesley Temple Bldg., 


Minneapolis, Minn, 
SatLcow, ABRAHAM, JR., Naval Architect, Philadelphia Navy 


Yard, Philadelphia, Pa. 
Wootston, Ropsert H., Engr., Woolston Woods Co., Philadel- 


phia, Pa. 
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Officors, Counul and (Committers 








AMERICAN SOCIETY OF HEATING AND VENTILATING ENGINEERS 


51 Madison Ave., 


OFFICERS 


President W. L. Freisue 
First Vice-President E. O. Eastw 
Second Vice-President an = We 
Treasurer. M. F. BLankin 
Secretary x HH 

Technical Secretar loun Tam 


hree Yea \. P. Kratz, W. A. Russert, L. P. Sa ~m <.. Ta 

Tt Years: J. F. ( N Ik I N I[cDonnewt r. H. Urpa 
Cal \. WiNsLow 

One Year | K. Cams S. Hl. Down ! I ( io 
Oprrnet ( I I ' 


Apvisory CouNCIL 


F. E. Giesecke, Cheirmay Homer Addams, R. P. Bolton, D. S. B ‘ 
W. H. Carrier, S. ! Dibble, W. H. Driscoll, H. P. Gant, 1 H 
Gurney, John F. Hale, | A. Harding, H. M. Hart. ¢ \ Haynes, } 
Vernon Hill, John Howatt, W. T. Jones, D. D. Kimball, G. L. Larsor 


S. R. Lewis, Thornton Lewis, | I. Lyle 7 2 MelIntire ] BR. R 
ind A. C. Willard 


Counci. COMMITTEES 1941 


recutive I I (nesecke, hairma) I ©. Eastwood \. J. Offs 

Finance--E. N. McDonnell, Chairman; J. F. Collins, Jr 1. H. Walker 
Vectings 4. P. Kratz, Chairman; I! P. Saunders. C.-] 1. Winslow 
Wembership—T. H. Urdahl, Chairmar M. F. Blankin, W A. Russell 


Standards—S. H. Downs, Chatrmar ( rasker, G. I uve 


SPECIAL COMMITTEES 


Admission and Advancement—L. Walter Moon, Chairman (one year); 
Earle W. Gray (two years), E. P. Ileckel (three years). 


ASHVE-IES Committee on Lighting in Air Conditioning: H. M. Sharp, 
Chairman; E. E. Ashley, A. A. Brainerd, A. D. Cameron, W. F. Friend 
W. E. Stark and Walter Sturrock. 


ASHVE-ASTM Committee on Thermal Conductivity: F. C. Houghten, 
Chairman; C. B. Bradley, H. C. Dickinson, R. H. Heilman, E. R. Queer, 
F. B. Rowley, T. S. Taylor and G. B. Wilkes. 


Committee to Study the Method of Selecting Society Officers and Council 


Vembers: H. H. Erickson, Chairman; Tom Brown, R. H. Carpenter, W 
H. Driscoll, F. C. McIntosh and W. A. Russell 


Constitution and By-Laws; F. C. McIntosh, Chairman; M. C. Bemar 
and W. E. Stark. 


F. Paul Anderson Award—FE. O. Eastwood, Chairman; D. S. Boyden, 
W. T. Jones, E. Holt Gurney, Perry West. 


Publication Committee—P. Nicholls, Chairman (one year); James Holt 
(two years), C. H. B. Hotchkiss (three years). 


Guide Publication Committee—C. M. Humphreys, Chairman; P. D 
Close, C. S. Leopold, A. J. Offmer, M. F. Rather. 


Local Chapter Committee—E. K. Campbell, Chairman; M. H. Bijerken, 
. G. Burns, sa Cc. F. Cushing, . Douglas, C. E. Hart- 
wein, W. R. Heath. B. Hedges, T. “. Hughey, W. H. Junker, L. F. 
Kent, F. A. Leser i. C. McClanahan, J. McIndoe, A. R. Morin, R. A 
Norman, Gustav Nottberg, a Pabst, ee . Page, C. M. F. Peterson, 
N. H. Peterson, . J, Pratt, T. F. Rockwell, H. R. Roth, L. E. Seeley, 
V. L. Sherman. M. Spencer, T. D. Stafford, H. W. Stanton, and 
G. H. Tuttle. 


Committee on Code for Testing Surface Coils for Heating and Cooling 
C. A. McKeeman, Chairman; Tom Brown, E. ogan, H. F. Hutzel, 
L. E. Moody, A. F. Nass, S. F. Nicoll, M. Noble, L. P. Saunders, and 
D. C. Wiley. 
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New York, N. Y. 


Committee on Safety Keguiati for afin 


ditioning Systems N. A. Hollister, Chairmas F. H. Buzz B 
McLouth, G. P. Nachman, and ( H. Rar pl 

Committee on ASHVE Code for Testing Air Cleaning 
Howatt, Chairman; O. W. Armspach, J. L. Blackshaw, R. S. I ] 
Eagleton, S. R. Lewis, Arthur Nutting, G. W. Penney, |! I Rowle 
|. H. Waggoner, and Dr. Leonard Gre rg 


Me ] K. | I ! 


NOMINATING COMMITTEE 1941 





Chapter Representative Alternate 
Atlanta L. F. Kent 4. H. Koch 
Cincinnati W. H. Junker ( E. Hust 
Connecticut L. FE. Seeley , 
Delta L. V. Cressy F. G. Burns 
Golden Gate N H Petersor ( I Bentley 
Illinois M. W. Bishor E. M. Mittendorf 
lowa R. A. Normar M. L. Todd 
Kansas City \ A. Russel N. W. Downes 
Manitoba P. L. Charles a 
Massachusetts { M. F. Pete eS 
Michigan > H. Tuttle I Ss 
Minnesota R. E. Backstr N ) ms 
Montreal W. U. Hughes ( Phipps 
Nebraska H. W. Stantor 
New York Cc &. Pabst |. Wheeler, 
North Carolina Arvin Page 
North Texas R. K. Werner L. L. Las 
Northern Ohic C. M. H. Kaercl Pr. D. Gayma 
Iklahoma A KX Me Earle W ray 
Ontario Tasker Hi. | Roth 
Oregon E. E. Carrol I. F. MeclIndoe 
Pacific Northwest F. J. Pratt M. |. Hawar 
Philadelphia H. H. Mather |. B. Hedges 
Pittsburgh F. C. MecIntos J. F. Collins 
St. Louis C. F. Boester, | l. H, Carter 
South Texas R. M. Spencer S. Hopper 
Southern California H. H. Douglas \. J. Hess 
Washington, D. ( F, A. Leser r. HH. Urdah 
Western Michigan L. G. Miller B. F. McLoutl 
Western Nex York A. Giffor W. R. Heath 
Wisconsin Ernest Szekely \. A. Ouweneel 


COMMITTEE ON RESEARCH 


\ ~ 
C..} \ W 
1 H. Wa \. { 
bear k I Da \W 1. D ( 
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" 7 P ) \ Ma ‘ S t 
\ \ | ini \\ als 
ree } Cc. M. A M ' ATs 
F. ( Mel ae. ‘ 
‘ momittee \. | Sra ma M. K. Fa ‘ 
Ax Mas rr, I { ‘ ( 1A wW 


TECHNICAL ADVISORY COMMITTEES 


1. Sensations of Comfort: Thomas Chester, Chairman; N. D. Adams 
C. R, Bellamy, G. D. Fife, E. P. Heckel, Dr. W. J McC nnell, F. ¢ 
McIntosh*, A. B. Newton, B. F. Raber, C. Tasker*® 


2. Physiological Reactions: C.-E. A. Winslow*, Chairman: Dr. T. Bed 
ford, Thomas Chester, Dr. E. F. DuBois, Dr. M. B. Ferderber, E. P 


Heckel, John Howatt, Dr. R W. Keeton, C. § Leopold, André 
Missenard, Dr. R. R. Sayers, Charles Sheard, C. Tasker® 


*Member of Committee on Resea 
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8. Air Conditioning in Industry: W. & Fleisher*, Chairman; Leon- 


ard Greenburg, me, P. gy . L. Hemeon, A. we Riser, 
. W. Kroutsser 5 Matzen, Dr. Ww. J. McConnell, 
s & MClond, BP. A. wi Kiteick Dr. R. Sayers, Charles 


Sheard, ¢: Tasker*, R. M. Watt, Jr., H. E. Ziel 


4. Removal Atmosp fopeot rities: Leonard Greenburg, Chairman ; 
kaj oem, im Mere Dal ve R. mt Dill, Theodore Hatch, L. R. 
oller, F. H. pe mag a G a od G. W. Penney, Dr. E. B. 
Phelps, F. B. Ragwte wiey. G Tasker* O. Vedder, J i. Waggoner, 

R. P. Warren, Wells, Dr. Renée Wiener. 


5. Radiation ond Conafort . C. Fitts, Chairman; A. H. portenr L. M. 
K. Boelter, R. . ®. B, Fullman, E. R. Gurney, L. N. Hunter, 


pe 4 Aeote e opold, D. W. Nelson, W. J. Olvany, G. W. 
Penney, W.  R, Vt J. Stermer, C.-E. A. Winslow®. 


6. Instruments: D. W. Nelson, Chairman; F. R. Bichowsky, L. M. K. 
Boelter, R. S. Dill, A. P. Ga gee, J. A. Goff, A. ." Hershey, F. C. 
MclIntosh*, F. W. 'Reichelderfer, G. L. Tuve, C. P . Yaglou. 


7. Weather Design Gondieione: H. Urdahl*, Chairman; i C. Al- 
bright, H. S. Birkett, eh Pay John Everetts, Jr. Hum- 
phreys, O. A. Kinzer, H. H. Koster, J. W. O’Neili, F. W. Mi cichel. 
derfer. 


8. Radiation with Gravity Air Circulation: M. K. Fahnestock*, Chair- 
man; R. E, Daly*, R. S. Dill, A. G. Dixon, H. F. Hutzel, J. P. 
Magos, J. W. McEigin, J. F. McIntire, T. A. Novotney, W. A. Rowe. 


9. Heat Transfer of Finned Tubes with Forced Air Circulation: W. E. 
Heibel, Chairman; C. M. cal, RH William Goodman, H. F. Hutzel. 
Ferdinand Jehle, S. F. ieetl, I. = Sarr L. P. Saunders, R. J. 
Tenkonohy, G. L. Tuve, C. 


10. Cooling Load in Summer A“ Cena: C. M. Ashley*, Chair- 
mon; John Everetts, jt Hyde, C. S. Leopold, C. O. Mackey, 
. M. Stikeleather, j “ne Waites W. E. Zieber. 


11. Summer Air Conditioning for Residences: M. K. Fahnestock*, Chair- 
man; C. F. Boester, E. A. Brandt, John Everetts, Jr.. H. F. Hutzel. 
E. D. Milener, K. W. Miller, F. G. Sedgwick, J. H. Walker®. 


12. Air Distribution and Air Friction: J. H. Van Alsburg*, Chairman; 
S. H. Downs, A. E. Hershey, R. D. Madison, L. G. Miller, D. W 
Nelson, C. H. Randolph, D. J. Stewart, M. C. Stuart, Ernest Szekely. 

J. Tenkonohy, G. L. Tuve. 


18. Heat Requirements of Buildings: P. D. Close, Chairman; E. K. 
Campbell, J. F. Collins, Jr.. E. F. Dawson, W. H. Driscoll, H. M. 
Hart, E. C. Lioyd, H. H. Mather, C. H. Pesterfield, F. B. Rowley, 
R. K. Thulman, J. H. Walker®. 


14. Air roneicne’? Requirements of Glass: M. L. Carr, Chairman; 
C. M, Ashley*®, L. T Avery, F. L. Bishop, D. A. Bridges, W. A. 
gg °c Dtspiagen D. Edwards, J. E. Frazier, S. O. 
Hen fi. Hobbie, o kdbs. Jr.. Axel Marin®*, R. A. Miller, 

we ‘Parkinson, W. *, "Randall, L. T. Sherwood, J. T. Staples, 
G. B. Watkins, F. C. Weinert. 


15. Insulation: R. T. Miller, Chairman; E. A. Allcut, R. E. Backstrom, 
Wharton Clay, R. E. Daly*, H. C. Dickinson, J. D. Edwards, W. 
V. Hukill, E. C. Lloyd, Paul McDermott, E. W. McMullen, W. T. 
Miller, E. R. Queer, F. B. Rowley, W. S. Steele, J. H. Waggoner, 
G. B. Wilkes. 


16. Sound Control: J. S. Parkinson, Chairman; E. L. Anderson, C. M. 
Ashiey*, A. L. Kimball, V. O. Knudsen, R. D. Madison, R. F. Norris, 
C. H. Randolph, A. E. Stacey, Jr.*, A. G. Sutcliffe, R. M. Watt, Jr. 


17. Cooling Towers, Evaporative Condensers and Spray Ponds: =» 3 
Woods, Chairman; W. W. Cockins, S. C. Coey, ht. K Kendall, ¥S. R. 
Lewis, F. C. McIntosh*, H. B. Nottage, J. Be ‘Park, we Be Selig, les 
E. W. Simons, FE. H. Taze. 


18. Psychrometry F. R. Bichowsky, Chairman; D. B. Brooks, W. H. 
Carrier, H. C. Dickinson. A. W. Gauger, J. A. Goff, William Good- 
man, A. M. Greene, Ir., P. Harrison, F. G. Keyes, A. P. Kratz, 
D Rg. Little, Axel Marin®, D. W. Nelson. W. M. Sawdon, F. 0. 
rban. 


19. Corrosion A. R. Mumford, Chairman; H. E. Adams, N. D. Adams, 
J. F. Barkley, L. F. Collins, W. H. Driscoll, T. J. Finnegan, W. Z. 
Friend, R. R: Seeber, E. T. Selig, Jr., F. N. Speller, C. M. Sterne, 
J. H. Walker*®. 


20. Flow of Fluids Through Pipes and Fittings: S. R. Lewis, Chairman; 
Cherry, G. C. Davis, . Dugan, Earle W. Gray, R. T. 
Kern, H. A. Lockhart, Axel Marin*, R. F. Taylor, E. L. Weber. 


21. Fuels: R. A. Sherman, Chairman; R. M. Conner, R. S. Dill, A. C. 
Fieldner, L. N. Hunter, S. Konzo, W. M. Myler, Irs H. J. Rose®, 
Cc. E. Shaffer, T. H. Smoot, R. K. Thulman, E. C. Webb. 


Orricers oF Locat CHAPTERS 
ATLANTA: Organized, 1987. Headquarters, Atlanta, Ga. Meets, 
First Monday. President, L. F. Kent, P. O. Box 16738. Secretary, F. L. 
LaSETER, 248 Peachtree St. CINCINNATI: Organized, 1932. Head 


quarters, Cincinnati, O. Meets, Second Tuesday. President, W. H. 
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Junxer, 6068 Dryden Ave. Secretary, Apert Buencer, Gibson 
Hotel. CONNECTICUT: Organized, 1940. Headquarters, New Haven, 
Conn. President, W. K. Simpson, 9 Sands St., Waterbury. Secretary, 
L. A. Teaspate, 20 Ashmun St., New Haven. DELTA: Organised, 
1939. Headquarters, New Orleans, La. President, C. B. Gamere, 3432 
Upperline St. Secretary, L. V. Cressy, 916 Union St. GOLDEN GATE: 
Organized, 1937. Headquarters, San Francisco, Calif. Meets, First 
Wednesday. President, C. E. Benriey, 1875 San Antonio Ave., Berkeley. 
Secretary, J. F. Koorstra, 625 Market St., San Francisco. JLLINOIS: 
Organiced 1906. Headquarters, Chicago, Ill. Meets, Second Monday. 
President, Irnvinc E. Brooke, 189 W. Madison St. Secretary, M. W. 
Bisnor, 228 N. LaSalle St., Chicago. 


IOWA: Organized, 1940. Headquarters, Des Moines, Ia Meets, 
Second Tuesday. President, Perry LaRue, 629 3rd St. Secretary, C. W. 
Hetstrom, 1614 Thompson Ave. KANSAS CITY: Organized, 1917 
Headquarters, Kansas City, Mo. Meets, Second Monday. President, 
Gustav Notrperc, 914 Campbell St. Secretary, F. J. Dean, Jr., 6028 
Walnut St. MANITOBA: Organized, 1935. MNeadquarters, Winnipeg, 
Man. Meets, Third Thursday. President, R. L. Kent, 365 Hargrave 
St. Secretary, F. L. Cuestrer, 179 Bannatyne Ave MASSACHU- 
SETTS: Organized, 1912. Headquarters, Boston, Mass. Meets, Third 
Tuesday. President, J. W. Brinton, 1008 Statler Bldg. Secretary, E. G. 
Carrier, 704 Statler Bldg. MICHIGAN: Organized, 1916. Head- 
aoa. Detroit, Mich. Meets, First Monday after 10th of Month 
"resident, J. S. Kitner, 1091 Seminole Ave. Secretary, W. H. Oxp, 
1761 Forest Ave... W. MINNESOTA: Organised, 1918. Headquarters, 
Minneapolis, Minn. Meets, First Monday. President, H. M. Berrs, 213 
City Hall. Secretery, D. B. Anperson, 1981 First National Bank Bldg., 
St. Paul, Minn. 


MONTREAL: Organised, 1936. Headquarters, Montreal, Que. Meets 
Third Monday. President, W. U. Hucnes, 1411 Crescent St. Secretar: 
A. M. Peart, €37 Craig St... W. NEBRASKA: Organised, 1940. Meets 
Second Tuesday. President, H. W. Stanton, 2100 Ryons St., Lincoln 
Secretary, C. E, Wiser, 3023 Farnam St., Omaha. NEW YORK: Organ- 
ised, 1911. Headquarters, New York, N. Y. Meets, Third Monday 
President, Jor Wueerer, Jr., 28 E. 29th St. Secretary, C. R. Hers, 
19 Westminster Rd., Great Neck, L. I. NORTH CAROLINA Organ 
iced, 1939. Headquarters, Durham, N. C. Meets, Quarterly. President, 
W. M. Wattiace, II, 111 N. Corcoran St. Secretary, F. J. Reep, 263 
College Station, Durham, N. C. NORTH TEXAS: Organised, 1938 
Headquarters, Dallas, Tex. Meets, Second Monday. President, R. K. 
Werner, 316 W. T. Waggoner Bldg., Fort Worth. Secretary, M. L. 
Brown, 3461 Potomac St., Dallas. NORTHERN OHIO: Organized, 1916 
Headquarters, Cleveland, O. Meets, Second Monday. President, J. A. 
ScuurRMAn, Jr., 2700 Washington Ave. Secretary, P. D. Gayman, 2142 
E. 19th St., Cleveland. 


OKLAHOMA Organized, 1935. Headquarters, Oklahoma City, Okla 
Meets, Second Monday. President, A. R. Morin, 2115 Sherman. Seer 
tary, J. H. Carnahan, P. O. Box 1498. ONTARIO: Organized, 1922 
Headquarters, Toronto, Ont. Meets, First Monday. President, C. Tasxer, 
43 Queens Park. Secretary, H. R. Roru, 57 Bloor St., W. OREGON 
Organized, 1939. Headquarters, Portland, Ore. Meets, Thursday after 
First Tuesday. President, J. F. McInpor, 1863 N. W. Aspen St. Secre- 
tary, J. A. Freeman, 1623 S. E. 11th Ave. PACIFIC NORTHWEST 
Organized, 1928. Headquarters, Seattle, Wash. Meets, Second Tuesday. 
President, F. J. Pratt, Annapolis Terrace, Port Orchard, Wash. Secre- 
tary, R. E. LeRicue, 408 Terminal Sales Bldg.. Seattle: PHILADEL- 
PHIA: Organised, 1916. Headquarters, Philadelphia, Pa. Meets, Second 
Thursday. President, H. B. Hepces, State Rd. and Rhawn St. Secre 
tary, R. D. Tovton, 9th and Columbia Ave. PITTSBURGH: Organised, 
1919. Headquarters, Pittsburgh, Pa. Meets, Second Monday. President, 
E. C. Smyers, 148 Jamaica Ave. Secretary, T. F. Rocxwerr, Carnegie 
Institute of Technology. 


ST. LOUIS Organised, 1918. Headquarters, St. Louis, Mo. Meets, 
First Tuesday. President, D. J. Facin, 1017 Olive St. Secretary, J. H. 
Carter, 3974 Delmar Blvd. SOUTH TEXAS: Organised, 1938. Head- 
quarters, Houston, Texas. Meets, Third Friday. President, D. S. 
Cooper, 216 E. Cowan Dr Secretary, A. M. Cuase, Jr., Box 359. 
SOUTHERN CALIFORNIA: Organized, 1930. Headquarters, Los An- 
geles, Calif. Meets, First Wednesday. President, A. J. Hess, 1978 S. 
Los Angeles St. Secretary, Leo Huncerrorp, 4851 S. Alameda St 
WASHINGTON, D. C.: Organized, 1935. Headquarters, Washington, 
D. C. Meets, Second Wednesday. President, F. A. Leser, 608 Mills 
Bldg. Secretary, F. M. Tuuney, 3707 Georgia Ave., N. W. WESTERN 
MICHIGAN: Organised, 1931. Headquarters, Grand Rapids, Mich. 
Meets, Second Monday. President, W. G. Scuticutinc, 1417 W. Lovell 
St., Kalamazoo. Secretery, H. J. Merzcer, 137 E. Water St., Kala- 
mazoo. WESTERN NEW YORK: Organised, 1919. Headquarters, 
Buffalo, N. Y. Meets, Second Monday. President, W. R. Heatu, 119 
Wingate Ave. Secretary, Herman Seersacn, Jr., 45 Allen St. WIS- 
CONSIN: Organised, 1922 Headquarters, Milwaukee, Wis. Meets, 
Third Monday. President, T. M. Hucuey, 906 N. 4th St. Secretary, 
). A. Troster, Rte. 2, Thiensville, Wis. 


Heatinc, Preinc anp Arm Conprrioninc, January, 1942 
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